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marconP 


progress 


knowledge can mean progress; in turn prjogress itself 
maintains our present high standard of living. 

Television has its place in the community and tile expansion 
of this industry with the ever changing techniques require 
specially trained personnel to keep the picture of progress 
moving. / 

No one is in a better position to advance with this progress 
than the trained television technicU 

The Marconi School of^Wireless has combined training 
facilities with tj^e^fnost up-to-date methods to ensure that 
gfrer y^ graauate has the knowledge necessary to become 
thoroughly competent in this field. 



Please send me without obligation your prospectus. 

FILL IN AND POST 

NAME.. 1 

COUPON TO-DAY TO 

ADDRESS. 1 

MARCONI 


MARCONI SCHOOL OF WIRELESS 


Conducted by 

SCHOOL OF 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

WIRELESS 

(Incorporated in New South Wales) 


Call, write or phone - 

SYDNEY 

47 York Street. 

MELBOURNE 

167 Queen Street. Mil 
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FM-MULTIPLEX 

page 100 of this issue, mention is made of 
a market survey showing that, by the middle 
of April last, 81 stations in the U.S.A. were broad¬ 
casting FM-stereo programs for an average of 66 
hours per week. Something like 40 per cent of 
the population had at least one FM-stereo service 
available, while 20 manufacturers had varied their 
“frozen” manufacturing and marketing schedules 
to include FM-stereo equipment. 

But what of Australia? After some abortive 
debate in Parliament the subject of FM broad¬ 
casting in any form appears once again to have 
been dropped. To be sure, manufacturers’ repre¬ 
sentatives have held a few meetings and have sug¬ 
gested that FM transmitters could be interspersed, 
geographically and frequency-wise, between tele¬ 
vision transmitters now occupying the former FM 
ocation. But their whole approach has been far too casual. Every 
>nth that passes lessens the chances of any such scheme being adopted. 

In any case, if we are to take note of events in the U.S.A., the concept 
a simple mono FM service must give way to pressure for a compatible 
i-stereo-multiplex system, giving listeners the option of installing mono 
stereo receivers, as they see fit. More than ever it is becoming clear 
it the future of home sound entertainment is bound up with stereo, 
d it is fortunate indeed that FM-stereo can be provided without a signi- 
ant increase in bandwidth. 

In fact, there is one aspect , of this multiplex system that might well 
ar looking into. Multiplexed FM stations in the U.S.A. can actually radiate 
*ee sound signals simultaneously—stereo left, stereo right and a com- 
jtely different “background music” program for shops and factories. 

I wonder has anyone considered the possibility of multiplexing the 
und channels of our ever-growing network of television stations? If this 
uld be done, the A.B.C., for example, could have a complete ready-made 
twork of outlets for a third music channel, with the signal simply super- 
iposed on their television sound transmitters. 

Whether or not such an idea could be integrated with the other concept 
interspersed FM stations would have to be probed technically. On the 
her hand, it may be reckoned a “cleaner” proposition to set up a whole 
;w system of UHF compatible FM-stereo broadcasting. But when? Is 
ch a proposition to be examined now or let develop, in years to come, as 
further child of emergency? 
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Cover Picture: 

Enormous strides are being 
made in the application of 
electronic control systems to 
machining and manufacturing 
equipment. Shown here is a 
typical installation by the 
General Electric Company in 
which a machine, guided by 
punched tapes, can select a 
wide range of tools to perform 
a variety of metal-working 
operations . This so-called 
"flexible automation " Is of 
special benefit to manfactu- 
rers required to mass-produce 
small but diverse items . 
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HI-FI CABINETS 
& SAVE £££’$ 


MAKE YOUR OWN 


So easy a child could manage it. The 
Instrol way—a new simplified method 
of assembly. A hammer, screwdriver, 
one evening of your time, and you 
can make yourself two really high 
quality speaker enclosures, plus a 
beautifully proportioned equipment 
cabinet. 


Panels are machine 
mortised for smooth, 
accurate assembly. 


Beautiful accoustic 
grille material. Lining 
felt also supplied. 


A complete range of speaker 
enclosures , 8in. lOin. & 12in., 
and an equipment cabinet to 
match. 


Each kit is complete with all neces¬ 
sary timber parts, plus nails, screws, 
full easy-to-follow instructions, etc. 

Speaker enclosures include lining 
felt and acoustic grille cloth. Equip¬ 
ment cabinet includes hinges, knobs, 
catches, sliding stays, castors, etc. 

All parts precision cut—fit together 
smoothly. Panels are made from 
heavy laminated timber, with beau¬ 
tiful selected veneer finish. 

Beautiful modern timber moulding 
is ready mitred for accurate fitting, and grooved to 
take the accompanying metal strip. 

Speaker enclosures are versatile—may be fitted with 
legs to make coffee table or used as a floor, table, or 
bookshelf-mounted enclosure. Panels are veneered 
on four sides. 

Equipment cabinet caters for any make of player or 
changer. Generous equipment compartment with 


door, to accommodate both amplifier and tuner. 
Record storage below with separate door. 

• These cabinets are, if required, all available ready¬ 
made and polished, but it’s really economical, and 
much more fun to make your own. 

• No transport problems—if required kits may be 
posted to any part of Australia. An 8in. enclosure 
kit will pack in one parcel for posting, and the 
equipment cabinet kit into three parcels. 


[Moulding mitred, also 
(groover for metal strip 


Selected veneers on 
top, bottom, and sides. 


INSTROL HIGH QUALITY 
HI-FI CABINET KITS 


BROADWAY ELECTRONICS PTY. LTD. 


E. S. & A. BANK BUILDING, CNR. BROADWAY & CITY ROAD, SYDNEY. 

(OPP. grace BROS.) PHONE: BA4891, BA4892, BA4893. 


SEND COUPON, CALL OR WRITE FOR FULL DETAILS. ALSO AVAILABLE FROM J. H. MAGRATH & CO. PTY. 
LTD., MELBOURNE, AND LEADING HI-FI STORES IN ALL STATES. 
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INSTROL 

iPLAYMASTERl 


INSTROL-PLAY MASTER UNIT 
No. 4 STEREO AMPLIFIER 
Kit of Parts £39/14/- 
Built & Tested £49/18/- 


IT 

JL 



1^ EQUIPMENT 


Offers you a wide range of high quality audio 
equipment to the original "R. T. V. <& H." de¬ 
signs. Australian designed, Australian made, 
guaranteed and lifetime serviced. Available 
ready built and tested, or in kit form ready to 
build yourself. At a price well below that of 
similar imported amplifiers. Happy owners of 
Instrol-Playmaster come from all walks of 
life. 


INSTROL-PLAYMASTER 
PROGRAM SOURCE No. 2 
TUNER 

Kit of Parts £17/13/- 
Built & Tested £27/3/- 


.K.G. 

TEREO 

EADPHONES 


They offer you something completely out of this world for 
sheer realism and purity of sound. Feather light (only 4 oz.) 
they may be worn comfortably for hours. Frequency res¬ 
ponse 30 to 20,000 c.p.s. flat with total harmonic distortion 
less than 1 per cent. Suitable for any type of amplifier. 
Connection details supplied with phones. A.K.G. Stereo 
Headphones, made in Austria, are recognised by audio 
engineers as the finest in the World. Already over 1,000 pairs 
sold to those who insist upon the best, including P.M.G.’s 
Dept., Broadcast Stations, and professional recording 
studios. 

£*9/18/6 (plus 5/- pontage) 


ERE0 

PE 

C0RDER 


It’s fun, and much more economical 
to build your own Tape Recorder 
(“R.TV & H.” March-Aprilh This is 
an outstanding design, comparable 
in performance and appearance with 
the world’s finest. Furthermore, the 
cost of the complete kit is less than 
half the cost of similar imported re¬ 
corders. Price for the kit, complete 
with two speakers, Collaro Stereo 
Tape Deck, metal cabinet with de¬ 
tachable lid, all best quality com¬ 
ponents £117/10/-. 

All metal work, including - cabinet, 
available separately if required. 


PLAYMASTER 101 BASIC 
AMPLIFIER AND GUITAR 
AMPLIFIER 

Price details now available in Instrol 
Playmaster hi-fi catalogue 



instrol- Play matter is available 
from leading Hi-Fi stores in all 
States and from J. H. Magrath & 
Co, Pty. Ltd., Melbourne. 


Please send me, post free, full details of the □ Instrol-Playmaster HI-FI. 
following. □ A.K.G. Headphones. 

□ Instrol Cabinet Kits 

NAME D“R.TV & H.” T.V. Kit. 

ADDRESS. □ Tester Kits. 

. . (Place X in square) 


POST COUPON 
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VISITING PLANETS IS 


MARINER 

SPACECRAFT 


A COSTLY BUSINES: 


AGENA B 


ATLAS 

BOOSTER 


According to published reports, something like £5,C 
000 went up in flame and smoke when U.S. scientisl 
recently had to destroy the rocket carrying the Marimj 
I Venus Space Probe. This article* describing th 
Mariner type space vehicle, leaves no doubt as to wf| 
such projects are enormously costly; why they can 
sponsored only by large nations or groups of nation 


T HE mission of the Mariner was to 
fly past the planet Venus, making 
infra-red and microwave measurements, 
then to communicate the information 
back to earth over an interplanetary dist¬ 
ance of 36,000,000 miles. In addition, 
information was to be gathered and re¬ 
layed on interplanetary phenomena not¬ 
ed during the trip. 

The present period is optimum for 
such a venture, because Venus is rela¬ 
tively close to the earth. The next 
similar launch opportunity will not recur 
till 1964. With present techniques, the 
journey involves a flight time of from 
100 to 140 days, depending on the exact 
launch date and the resulting distance 
involved. 


NUMEROUS HAZARDS 


Quite apart from the very consider¬ 
able launching difficulties the spacecraft 
has to face hazards by reason of the 
long flight time, the prolonged variation 
in temperature due to varying distance 
from the sun, radiation effects in inter¬ 
planetary space and the difficulty of 
transmitting the observed data over such 
an extreme range. 

The Mariner-type vehicle weighs 446 
pounds and, in the launch position, is 
five feet in diameter at the base and 
9 feet 11 inches in height. In the 
cruise position, with solar panels and 
high-gain antenna extended, it is 16.5 
feet across in span and 11 feet 11 inches 
in height. 

The design is a variation of the hex¬ 
agonal concept used for the Ranger 
series. The hexagon framework base 
houses a liquid-fuel rocket motor, for 
trajectory correction, and six modules 
containing the attitude control system, 
electronic circuitry for the scientific ex¬ 
periments, power supply, battery and 
charger, data encoder and command sub¬ 
system, digital computer and sequencer 
and radio transmitter and receiver. 

Sun sensors and attitude control jets 
are mounted on the exterior of the base 
hexagon. 


A tubular superstructure extends 
ward from the base hexagon. Scientl 
experiments are attached to this frai| 
work. An omnidirectional antenna 
mounted at the peak of the superstrl 
ture. A parabolic, high-gain antennd 
hinge-mounted below the base hexagl 

Two solar panels are also hinged! 
the base hexagon. They fold up alol 
side the spacecraft during launch, pa[ 
ing orbit and injection and are fol<| 
down, like butterfly wings, when 
craft is in space. A command antei] 
for receiving transmissions from eartl 
mounted on one of the panels. 

The solar panels contain 9,800 sc 
cells in 27 square feet of area. Tfl 
collect energy from the sun and conv 
it into electrical power at a minimum I 
148 watts and a maximum of 222 wa| 
The amount of power available from 
panels is expected to increase sligh 
during the mission due to the increa 
intensity of the sun. 

Each solar cell has a protective gll 
filter that reduces the amount of h<| 
absorbed from the sun, but does not 
ter fere with the energy conversion pi 
cess. The glass covers filter out tl 
sun’s ultra-violet and infra-red radiatil 
that would produce heat but not electf 
cal energy. 


BATTERY SUPPLY 


This developmental model shows the relation¬ 
ship of the ill-fated Mariner spacecraft to its 
boost system. The Atlas was planned to carry 
the Agena-B and Mariner to a height of 115 
miles. Agena would then tire twice, first to 
establish the planned parking orbit, later to 
accelerate to escape velocity. A shroud was 
provided to protect Mariner against initial 
aerodynamic heating. 


Prior to deployment of the sol| 
panels, power is available from a 33 
pound silver-zinc rechargeable batte| 
with a capacity of 1,000 watt houi 
The battery can supply power direct 
for switching and sharing peak-loa« 
with the solar panels and also durii 
trajectory correction when the pan* 
are not directed at the sun. 

Two-way communication aboard ti 
Mariner is supplied by the receive] 
transmitter, an omnidirectional and 
high-gain antenna and a command ai 
tenna for receiving instructions froi 
earth. Transmitting power is 3 watts 

Stabilisation of the spacecraft fc 
yaw, pitch and roll, is provided by 1 
cold gas jets, mounted in four Iocj 
tions, fed by two titanium bottles cor 
taining 4.3 pounds of nitrogen gas prej 
surised to 3,500 PSI. The jets are link 
ed by logic circuitry to three gyros i 
the attitude control subsystem, to th 
earth sensor on the parabolic antenn 
and to six sun sensors mounted on thJ 
spacecraft frame and on the back o 
the two solar panels. 

There is calculated to be enougl 
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RADIOMETER REFERENCE HORNS 


RADIOMETER 


TEMPERATURE CONTROL SHIELD 
SOLAR PLASMA OETEClbR . 
TEMPERATURE CONTROL LOUVERS . 


PARTICLE FLUX DETECTOR 


SECONDARY SUN SENSOR 


COSMIC DUST DETECTOR 


PRIMARY SUN SENSOR 


HICK GAIN ANTENNA 


LONG RANGE EARTH SENSOR 


rogen to operate the gas jets to main- 
n attitude control for a minimum of 
0 days. 

Computation for the subsystems and 
j issuance of commands is a function 
a digital Central Computer and 
quencer. All events of the spacecraft 
5 contained in three CC and S 
juences. The launch sequence con- 
ls events from launch through the 
lise mode. The midcourse propulsion 
[uence controls the midcourse trajec- 
y correction manoeuvre. The en- 
unter sequence provides required com- 
tnds for data collection in the vicin- 
of Venus. 


S/IING CIRCUIT 


The CC and S provides the basic tim- 
l for the spacecraft subsystems. This 
ie base is supplied by a crystal con- 
illed oscillator in the CC and S operat- 
l at 307.2 kc. This is divided down 
38.4 kc for timing in the power sub- 
item and divided down again to 2400 
d 400 cps for use by various sub¬ 
stems. The control oscillator provides 
s basic ‘‘counting” rate for the CC and 
to determine issuance of commands at 
; right time in the three CC and S 
juences. 

The subsystems clustered around the 
se of the spacecraft are insulated from 
e sun’s heat by a shield covered with 
yers of aluminium coated plastic film. 
; the bottom of the spacecraft, just be- 
w the subsystem modules, is a second 
smperature Control Shield. It pre- 
nts too rapid loss of heat into space 
lich would make the establishment of 
quired temperatures difficult - to main- 
in. The two shields form a sandwich 
at helps to minimise the heat control 
oblem. 

Temperature control of the attitude 
ntrol subsystem is provided by 
uvres actuated by coiled bimetallic 
ips. The strips act as coil springs 
at expand and contract as they heat 
id cool. This mechanical action opens 
id closes the louvres. The louvres are 
xtical on the face of the attitude con- 
ol box and regulate the amount of 
at flowing into space. This is a criti- 
1 area as some of the equipment may 
Dt function properly above 130 de- 
ees F. 


EVEN EXPERIMENTS 


This picture, again of a development¬ 
al scale model, shows the general 
appearance and layout of the Mariner 
type spacecraft, in its cruise position. 
It is 761 feet in span and about 12 
feet in height. Total weight is quoted 
as 446 pounds . 


Seven scientific experiments are pro- 
ded for aboard the Mariner. Five of 
ese are designed to collect informa- 
on in space and in the vicinity of 
enus. The other two provide informa- 
ion solely on Venus and operate f only 
Mariner passes the planet. The ex- 
•eriments are: 

(1) Microwave radiometer experiment 
o measure temperature distribution on 
he planet’s surface. 

(2) Infra-red radiometer experiment 
o provide information on the distribu- 
ion of thermal energy in the planet’s 
itmosphere. 

(3) Magnetometer experiment to de¬ 
ermine the three mutually perpendicular 
components of the magnetic field in the 
nterplanetary space between earth and 
Venus ,and in the vicinity of Venus at 
planetary encounter. 

(4) Charged particle experiment to de¬ 
tect the distribution, variations and 
energies of electrically charged particles 
in space and in the vicinity of Venus. 

(5) Ionisation chamber to detect the 
rate at which charged particles lose en¬ 
ergy. 


(6) Plasma experiment to obtain in¬ 
formation on the extent, variations in 
and mechanism of the solar corona. 

(7) Micrometeorite experiment to 
measure the density of cosmic dust par¬ 
ticles which exist in interplanetary space 
and in the vicinity of Venus. 

One of the important considerations 
in choosing these experiments was the 
compromise between what scientists 
would like to measure during the mission 
and what is technologically possible. 
For example, of the 4461b that could 
be placed in a trajectory to intercept 
Venus, only about 401b can be allocated 
to scientific experiments. 

MICROWAVE RADIOMETER: This 
experiment should help to resolve two 
vital questions about Venus: What is 
the atmosphere like and what is the 
temperature of the surface. 

As the Mariner spacecraft flies past 
Venus, the microwave radiometer scans 
its surface to detect electromagnetic 


radiation at two wavelengths, 13.5 and 
19 millimeters. In the electromagnetic 
spectrum 13.5mm is the location of a 
microwave water absorption bnad. If 
there is water vapour above certain mini¬ 
mal concentration in the atmosphere it 
will be possible to detect it. 

The 19mm wavelength is not affected 
by water vapour and should be capable 
of “seeing” through the atmosphere to 
the surface. 

Scientists studying the results of this 
experiment will be able to determine 
whether water vapour exists in the Venu¬ 
sian atmosphere by noting the difference 
in temperatures obtained from measure¬ 
ments at the two wavelengths. 

The 19mm wavelength, in addition to 
measuring the surface temperature, may 
be able to test two of the theories about 
the atmosphere of Venus hy detecting 
one of two conditions called “limb 
brightening” or “limb darkening.” 

The former effect may be detected if 




The whole success on a Mariner type 
vehicle depends on its ability to man- 
ouevre automatically in space and 
maintain its correct attitude to the 
sun (for electric power generation) 
and to the earth (to ensure the best 
possible communication via its dir¬ 
ectional aerial system). 
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BIG-SYSTEM FIDELITY 

from an astonishingly improved 

compact loudspeaker 


invented by 


ILEAIK 


the first name in High Fidelity 


“.Leak Speakers won the day! 


“This occasion proved a most stringent test as we were listen¬ 
ing to a stereo recording of a very recent orchestral and 
operatic performance we had enjoyed either as audience or 
performer. By way of experiment other pairs of speakers were 
switched in, but the very smooth response of the Leak speak¬ 
ers won the day/* 

Quoted from the Test report by Ralph West, B Sc., M. Brit., 
I.R.E. The full report appears in "Hi-Fi News” August, 1961. 


Selecting the equipment 


“Suggestions? The Leak line comes highly re¬ 
commended on two continents, the pre-amp 
isn’t cursed with superfluous knobs, and it looks 
good. The mono amp would thus be the TL/12 
Plus and the stereo version would be the Point 
One Stereo 20 Amplifier. Both run about 10-12 
watts per speaker, and frankly I think this is 
plenty. Even with that you can rattle the win¬ 
dows, and the reason is that this 10 W is at 
minimum distortion, 10 W sinewave power 
(which means that it’ll put out a lot more on 
peaks). The price* of the Leak is also quite 
reasonable for uncompromised sound quality.” 

Quoted from the article “Frankly Speakingby 
John Be ' “ 



The new LEAK "SANDWICH" LOUDSPEAKER SYSTEM 
is the product of many years of research and developmer 
work. 


Speaking/ 

3 erridge, “Hi-Fi News,” August, 1961. 




The cabinet is of unique construction which damps panel resonano 
and permits the loudspeaker motor to reproduce full, clean bass withoi 
the ‘‘boxy” coloration of conventional cabinets. A 3in and a 13in mo 
ing-coil loudspeaker motor of novel design and a half-section cross-ovi 
network complete the system which gives the highest quality of repn 
duction over the uhole frequency range of the input signal from record 
radio, tape or microphone. THE GREATEST ADVANCE IN THE D1 
SIGN CF MOVING-COIL LOUDSPEAKERS SINCE RICE-KEI 
LOGG INVENTED THE FIRST UNIT IN 1925 HAS NOW BEE 
MADE BY LEAK WITH A NEW INVENTION WHICH ELIMIh 
ATES BREAK-UP DISTORTION IN THE WORKING RANGE. T1 
13in unit employs a new cone whose stiffness to weight ratio is 200 tim 
better than the best cones which are currently available. The low stif 
ness of conventional cones results in the flexing of the cone at larj 
amplitudes and break-up resonances. The new LEAK cone, which h 
immense stiffness for no greater weight than a conventional cone, ha 
for the first time, given us a loudspeaker which behaves as the theoretic 
ideal of a rigid piston; thus there is no flexing of the cone at large an 
plitudes and there is no break-up distortion within the frequency rang 
handled by the loudspeaker. It is this freedom from coloration, produ< 
ed in conventional systems by break up distortion of the cone an 
cabinet resonances, which distinguishes the superior quality of reproduc 
tion of the LEAK “SANDWICH” LOUDSPEAKER SYSTEM from \ht 
of the best currently available loudspeaker systems. The cabinet measure 
26in x 15in x 12in; it can be used in the vertical or horizontal positioi 
to suit the convenience of the user. 


Please tick your requirements below: 

□ New Loudspeaker System 

□ Hi-Fi Equipment 


Name - 
Address 


*The price of Leak studio quality Hi-Fi 
Equipment is as low as it is because we are 
kept fully and efficiently employed by the 
world-wide demand. 


See your LEAK dealer 
POST THE COUPON now fc 
full details of this super 
new EQUIPMENT 


Leak equipment is available from all Audio Specialists who have the interests of theii 
customers at heart, who appreciate a quality product requiring the minimum of service 
and which is accepted by professional engineers as equipment of the highest standard] 


Australian National Distributors: 

Simon Gray Pty . Ltd., 

28 Elizabeth Street, MELBOURNE, Victoria Telephones: 63 8166, 63 82! 
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because of the time and distances 
evolved, interplanetry space vehic- 
es are not aimed at the target planet 
n the normal sense of the term. As 
his purely illustrative diagram shows, 
he vehicle is directed along an orbit - 
1 1 path calculated to approach the 
ilanet's orbit some three or four 
nonths later. Such a project would 
>e impractical without modern com* 
puting equipment. 

ie apparent high temperatures are due 
• a dense ionosphere. As the micro- 
ave radiometer scans the planet it 
ould detect larger concentrations of 
ectrons around the limb or edge of 
ie planetary disk. 

This is somewhat analogous to look- 
g at the earth from thousands of 
iiles out in space on a day when it 
as completely covered with a fine mist, 
he mist would be more evident at the 
mbs than in the centre, since the 
hserver would be looking through a 
bicker layer concentration of mist at 
ie limbs. 

In much the same way, the micro- 
'ave radiometer would detect effects of 
reater intensity around the limb of 
'enus. On the other hand, limb darken- 
lg would indicate that the high tem- 
eratures originate from the surface. In 
lis case, a limb-to-limb scan would 
bow a gradual increase and decrease of 
;mperature readings. 

INFRARED RADIOMETER: This is 
companion experiment to the micro- 
ave radiometer. As the Mariner space- 
raft flies past Venus, simultaneous 
leasurements from the two experiments 
dll enable scientists to get a better idea 
f the temperature and atmospheric con- 
itions of the planet. 


The infrared radiometer is rigidly 
attached to the microwave antenna. In 
this way, both scan the same surface 
areas of Venus. 

The infrared experiment operates in 
the 8 to 9 and the 10 to 10.8 micron 
wavelength regions of the electromag¬ 
netic spectrum. 

Measurements from earth in these two 
wavelengths indicate temperatures below 
zero. It is not clear to scientists whether 
all of this radiation comes from the 
cloud tops or whether some of it 
emanates from the atmosphere or plane¬ 
tary surface. 

The close approach of Mariner to 
Venus may enable scientists to measure 
some of the finer details of the atmos¬ 
phere. This will primarily involve find¬ 
ing out if there are any “breaks” in the 
cloud cover of Venus and, if so, the 
amount of heat that escapes through 
them into space. For many years, some 
astronomers have been able to see occa¬ 
sionally some kind of markings on 
Venus’ cloud cover that change with no 
apparently regularity. The lack of 
regularity in these markings has left 
their nature in doubt. 

If these markings are indeed cloud 
breaks they will stand out with greater 
contrast in the infrared than if observed 
in the visible part of the spectrum. If 
the radiant energy detected by this ex¬ 
periment comes from the cloud top, and 
there are no breaks, then the tempera¬ 
tures obtained at both infrared wave¬ 
lengths will follow a similar pattern. 

MAGNETOMETER: The magneto¬ 
meter aboard Mariner is designed to 
measure the strength and direction of 
interplanetary and Venusian magnetic 
fields. 

Many scientists believe that the mag¬ 
netic field of a planet is due to a fluid 


motion in its interior. If such a Venu¬ 
sian field exists, then it could be detect¬ 
ed as Mariner approached the planet. 
This would depend, of course, on the 
strength of the field and the distance of 
Marinet at encounter. 

Also the trajectory of Mariner would 
permit the measurement of interplane¬ 
tary magnetic fields and any variation 
with respect to time and distance from 
the sun. 

Present-day theories of magneto¬ 
hydrodynamics— the study of the rela¬ 
tion between the motion of charged par¬ 
ticles and the magnetic field which sur¬ 
rounds them—say that the plasma which 
flows away from the sun should drag 
with it the local solar magnetic field, 
since the motion of charged particles not 
only responds to but also creates mag¬ 
netic fields. 

FIELD AND PARTICLES 

The mathematical description of this 
interaction between the stream of 
charged particles leaving the sun and 
the magnetic field which surrounds the 
sun is extremely complicated. The 
theories which have been used to de¬ 
scribe these phenomena are incomplete 
and often contradictory. 

The measurement of interplanetary 
magnetic fields by Mariner would be 
combined with simultaneous measure¬ 
ments from earth to help scientists 
understand something about the inter¬ 
relationships of these fields. 

Moreover, by investigating the magni¬ 
tude of any Venusian field it may be 
possible to draw some conclusion about 
the interior of the planet, as well as 
about planetary radiation belts, magnetic 
storms and aurorae. 

HIGH ENERGY RADIATION: This 
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PUBLIC ADDRESS 
AMPLIFIERS 


Type PA829 20 watt mains or 12 volt bat¬ 
tery amplifier provides alf facilities neces¬ 
sary for P.A. Hiring. 

These include two microphone channels with 
third optional channel for microphone or 
pickup. Either high or low output pickups can 
be used. Features include a battery saving 
switch and a bass cut switch to control L.F. 
response when using horn speakers. A plug¬ 
in V.U. meter and monitor speaker with 
their associated switches are ancillary units. 


FOREMOST IN SOUND 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


• 554 PARRAMATTA RD.. ASHFIELD, N.S.W. UA079I • 167 QUEEN STREET, MELBOURNE. MU 9161 

• CNR. WILLIAM & NEWCASTLE STS., PERTH. 283425. 

Available in other States from 

NEWTON MeLAREN LTD., ADELAIDE. CHANDLERS PTY. LTD., BRISBANE. ALSO FROM LEADING WHOLESALERS 
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M7AL OPERATION MAMAS OR RATTER 


win 


Type PA828 amplifiers may be operated 
from 240 volt or 6 volt battery supply, 
changeover being effected by alternate 
cables which are stowed in rear of hous¬ 
ing. A standby switch is provided to 










eriment consists of an ionisation 
mber and a group of three Geiger- 
eller tubes. Together they should 
asure the number and intensity of 
rgetic particles in interplanetary space 
near Venus. 

"hese particles are primarily cosmic 
s v which are made up of protons (the 
lei of hydrogen atoms), alpha par¬ 
es (the nuclei of helium atoms), the 
lei of heavier atoms, and electrons, 
'he measurement of these particles 
y contribute significantly to the know- 
je of hazards to manned space flight. 
Cientists have theorised that the sun 
a pronounced effect on cosmic rays, 
ring solar activity (sunspots or flares), 
example, huge quantities of plasma 
outward from the sun. These 
sma clouds, or solar wind, carry 
ng magnetic fields. 

:LDS INTERACT 

n a rather complicated manner, not 
y understood by scientists, the 
sma’s magnetic fields interact with 
se of the sun and planets. Scientists 
e noticed that following this solar 
:vity there is a considerable change 
the character of the radiation that 
ches the earth. 

Jnfortunately, because of our atmo- 
tere and magnetic field, we cannot ’ 
isure all of these complicated inter- 
tionships from earth. We must take 
isurements from spacecraft travelling 
from the earth. In this way we may 
rn something about the sun’s influ- 
:e on radiation. 

V decrease in the number and inten- 
r of cosmic radiation detected as we 
closer to the sun would indicate that 
sun’s magnetic field is deflecting 
mic rays away from the solar system. 
Thus by comparing the intensity of 
gnetic fields with the amount of 
mic radiation at earth, Venus, and 
interplanetary space, some insight 
y be gained to these complicated 
er-relationships. 

iOLAR PLASMA DETECTOR: The 
pose of this experiment is to deter- 
ne the flow and density of solar 
sma and the energy of its particles. 



THE 

PLANET 



IDLAR WIND 

tolar plasma is frequently called 
)lar wind” and consists of charged 
rticles that are continually streaming 
tward from the sun. Since direct 
asurements such as the one on Mari- 
r have been infrequent, scientists know 
y little about the solar plasma. 

Some feel that it is merely an exten- 
n of the sun’s atmosphere, or corona, 
hough there are many theories, some 
nflicting, we do know that during solar 
ivity (sunspots or flares) the flux of 
sma increases. 

Dne of the most complicated and in- 
esting areas of space science is the 
jdy of how solar plasma interacts with 
magnetic fields in space. Since the 
asma carries an electrical charge, it 
only is affected by magnetic fields, 
it also creates one of its own. 

If a field is strong enough it may 
ntrol and divert the solar winds, and, 
inversely, if the electrical energy in 
e plasma is great enough, the planetary 
agnetic fields may be trapped in the 
oud and move with it through space. 
Therefore, to study the complex in- 
rraction between solar wind and mag- 
;tic fields, space probes that carry 
asma experiements generally carry 
lagnetometers. 
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During the centuries man has been studying Venus he has accumulated 

> relatively little in the way of indisputable scientific information. 

Astronomers are hampered in their attempts to investigate the planet 

! because it is continually covered by a dense blanket of clouds. 

Venus, our closest planetary neighbour, is in an orbit between the earth 
and the sun. Travelling at the speed of 78,300 miles an hour it has a sidereal 
period (or year) of 255 days. Its average distance from the sun is 67,200,000 
! miles. 

During its nearly circular orbit, Venus comes within 26,300,000 miles 
[ of the earth at closest approach or inferior conjunction. At superior con- 
; junction, or point at which the earth and Venus are at opposite sides of the 
sun, it is 162 million miles away. 

Inferior conjunction occurs every 584 days. As Venus approaches inferior 
conjunction, a spacecraft could be launched to intercept the planet three to 
four months later. 

One of the putting features of Venus is the changeable dark and light 
markings that appear in its cloud layer. Scientists have speculated that these 
markings could be breaks in the cloud cover, but as yet there seems to be 

> little evidence of any regularity. 

One of the outstanding features of Venus is its brightness. Because it 
is close to the sun, and has a reflective cloud layer, Venus is the third bright¬ 
est object in our sky, after the sun and moon. Its reflectivity is measured 
about 60 per cent, as compared to 7 per cent for our moon. 

Because it was not observed throughout the night, but appeared in morn¬ 
ing and evening skies, ancient astronomers thought Venus to be two bright 
stars . 

Venus has been referred to as earth's twin. It has an estimated diameter 
of 7,800 miles, as compared to 7,926 miles for the earth. Also, it is believed 
to have a mass and gravitational field similar to that of earth. 

Spectrographic studies (identification of materials by presence of absorp¬ 
tive features, lines or bands in the spectrum) seem to indicate that Venus 
contains carbon dioxide, and nitrogen but probably little free oxygen or water 
vapor. Measurements taken in the infrared region of the electromagnetic 
spectrum indicate that a temperature of minus 38 degrees Fahrenheit exists 
somewhere in the atmosphere, 

The microwave regions, however, show temperatures of 615 degrees 
Fahrenheit at or somewhere near the surface. The surface temperature is 
still in doubt. 

Scientists are not in agreement as to the altitude from which these tem¬ 
peratures emanate. Indeed , there is one theory that a Venusian ionosphere, 
with thousands of times the electron density of the earth, gives the impression 
that the planet is extremely hot. 

Another explains that the high temperatures are due to a “ greenhouse" 
effect in which the sun's energy is trapped beneath the dense clouds. A third 
theory hold that the surface of Venus is heated by friction produced by high 
winds and dust clouds. 

Recent radar measurements suggest that Venus rotates at a slow rate, 
perhaps once every 225 days, which is the length of the Venusian year. This 
would mean that Venus always keeps the same side facing the sun, much 
the same way our moon, keeps the same side facing the earth. 


Most particle detectors are designed 
to operate inside a sealed tube and the 
tube walls keep out very low energy 
particles. The solar plasma detector on 
Mariner, however, is open to space and 
can collect and measure positively-charg¬ 
ed particles of very low energy. 

COSMIC DUST DETECTOR! This 
experiment is designed to measure the 
flux and momentum of cosmic dust in 
interpanetary space and around Venus. 
It may contribute to an understanding 
of the hazards of manned flight through 
space. 

This information will help scientists 


in understanding the history and evolu¬ 
tion of the solar system. 

There are many theories about these 
dust particles. One is that when the solar 
system- was formed billions of years ago 
by the condensation of a huge cloud of 
gas and dust, these cosmic particles were 
debris, left over, or they could be rem¬ 
nants of comets that rush through the 
solar system leaving a trail of dust be¬ 
hind. 

Some scientists believe cosmic dust has 
its origin in gallactic space and is some- 

(Contfnued on page 141) 
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A comprehensive switching system, 
with each valve pin brought out to a 
separate six position switch, means that 
any valve can be tested, no matter what 
the base connections may be. (Note the 
provision for testing hybrid valves 
below). 


UNA GB 24 

Dynamic 
Mutual 
Conductance 
Valve 

f ester 


£85 plus tax 

#.o.r. Sydney 

(slightly higher interstate) 



Available f 

J acob ^iTlU chell 

iTD. 

EY. (MA8411) 

branches of; 

Melbourne, Adelaide and Newcastle. 

Also from agents and distributors In oil states. 


469-475 K 


FILAMENT VOLTAGES. 

0.62 - 1.2 — 1.4 - 2 — 2.5 - 3.15 - 4 — 5 - 
6.3 — 7.5 — 10 — 12.6 — 16 — 20 — 25 — 30 — 
35 _ 45 50 — 60 — 70 — 90 — 117V. 

PLATE VOLTAGES. 

12.6 — 25 — 50 — 70 — 100 — 150 — 250V. 

SCREEN VOLTAGES. 

12.6 — 25 — 50 — 70 — 100 — 150 — 250V. 
GRID VOLTAGE. 

0 to 50V., continuously adjustable. 

PLATE CURRENT. 

From 0.25 to 120 mA. 

MEASUREMENTS. 

Mutual Conductance—Emission. 

MUTUAL CONDUCTANCE RANGES. 

0 to 3,000 and 0 to 50,00 /umbos. 

CHECKS. 

Filament continuity — cathode/plate short, circuit—• 
cathode/grid short circuit—cathode/screen short cir¬ 
cuit—cathode/filament short circuit—vacuum. 

SHORT-CIRCUIT RELAYS. 


Provide automatic nrotection of meter. 


SOCKETS. 

13 types. 

American: 4, 5, 6, 7 and 9 pin (UX). 

European: 3, 4, 5 pin, 8 pin side contact (P base). 
International: 7 pin miniature, 8 pin miniature (Rim 


lock). 

9 pin small button (Noval), 8 pin lock- 
in, 8 pin octal. 

7 pin sub-miniature. 


to 
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ETAILS OF CANADA’S 
ENERAL RADIO SERVICE 

nder the title of "General Radio Service/ 1 Canada has recently 
t up its version of the U.S. "Citizens Band." This article from "Elec* 
>nics World" compares the two systems which, in turn, can be com- 
ired with the not-very-puhlicised allocations in the Australian 27Mc. 
ndustrial Band." A notable point about the Canadian system is the 
provision for FM equipment. 


for Citizens’ Band sets. But, the bulk 
of the business, it is believed, will go 
to Canadian manufacturers who have 
been preparing for the opening of the 
G.R.S. band. Equipment prices are ex¬ 
pected to be slightly higher than in the 
U.S. 

Since FM transmission is permitted, 
some of the new Canadian-built sets now 
being developed are expected to be FM 
types. FM sets can be expcted to cost 
more than AM sets. However, the gen¬ 
erally superior performance, especially 
with regard to ignition noise, should 
create considerable demand for such 
units. 

Based on surveys, it is estimated that 
some 20,000 Canadians will apply for 
G.R.S. licences this year. G.R.S. will not 


Channel Number 

Freq. 

Channel Number 

Fraq. 


(me.) 


(me.) 

1 

27.005 

10 

27.115 

2 

27.015 

11 

27.125 

3 

27.025 

12 

27.135 

4 

27.035 

0 

27.145 

* 

27.045 

13 

27.155 

5 

27.055 

14 

27.165 

6 

27.065 

15 

27.175 

7 

27.075 

16 

27.185 

8 

27.085 

0 

27.195 

* 

27.095 

17 

27.205 

9 

27.105 

18 

27,215 



19 

27.225 

♦Radio Control (Same as U. 

$. class C Station) 




Table 1: Frequency allocations for the Canadian General Radio Service. 


HE Canadian version of the Citizens’ 
Band was opened up on April 1. 
Canada, Citizens’ Radio type opera- 
s are permitted in what is known as 
General Radio Service, on 19 radio¬ 
phone channels (similar to U.S. class 
and four radio-control channels (simi- 
to U.S. class C). 

t is much easier to get a General 
lio Service (G.R.S.) licence in Canada 
n a Citizens’ Radio Station licence 
he U.S. 

Instead of mailing an application to the 
,C. and waiting several weeks to get 
cence, Canadians may call in person 
i regional Radio Regulations Office to 
an application. If eligible, the 
nee is issued immediately. A small 
is charged for a licence which is 
d for three years. 

n the U.S. it is mandatory that the 
>licant be a citizen, but in Canada, 
tish subjects, Canadian corporations 
l landed immigrants are eligible for 
t.S. licences. As in the U.S., appli- 
ts must be at least 18 years of age. 
Canadian G.R.S. licensees may com- 
nicate only with other similarly 

by 

Leo G. Sands 

ensed stations in Canada, utilising 
>und-wave propagation exclusively, 
ese requirements specifically prohibit 
nmunication with U.S. Citizens’ Radio 
tions and “skip” communications. 
Either FM or AM can be used by 
nadian G.R.S. stations, while only AM 
3) can be used by class D Citizens’ 
itions in the U.S. 

Under Canadian regulations, a G.R.S. 
ition can be patched into a telephone 
rcuit with the approval of the tele- 
one company. But, in the U.S. the 
e of a phone patch is in violation of 
B. rules since “third party” communi- 
tions are prohibited. 

Only factory-built transmitters or 
ansceivers can be licensed. They must 
5 type-approved by the Department of 
ransport, and the type-approved num- 
er must be permanently attached to 
ie transmitter chassis. 

In general, the equipment will be 
milar to Citizens’ Band sets used in the 
f.S. Some U.S.-made sets might not 
ualify for type approval in Canada 
nee Department of Transport techni- 
*1 requirements are stricter than those 


imposed by the F.C.C. on C.B. gear. 

Transmitter power, in terms of watts 
input to the plate or collector of the 
final r.f. amplifier, is limited to 5 watts, 
the same as in the U.S. Power output, 
which is not specifically restricted in the 
U.S., is limited to 3 watts in Canada. 

F.C.C. regulations stipulate that modu¬ 
lation not exceed 100 per cent, but 
D.O.T. regulations require that AM 
transmitters be capable of at least 70 
per cent modulation with rated audio 
input. Minimum FM transmitter de¬ 
viation is plus or minus 1 kc with rated 
audio input, 

As in the U.S., transmitters must be 
crystal-controlled and frequency stabi¬ 
lised to 0.005 per cent. In addition, 
spurious emissions and harmonics must 
not exceed 30 microwatts (about 50 db 
below carrier level) over the frequency 
range extending from the crystal oscil¬ 
lator frequency to 250 me. 

It is expected that U.S. manufactur¬ 
ers will find an eager Canadian market 


take off as slowly as Citizens’ Band 
radio did in the U.S. because of the 
wide publicity given C.B. radio during 
the past three years. 

There are more potential G.R.S. users 
per capita in Canada than potential C.B. 
users in the U.S. because it is not neces¬ 
sary to be a citizen to be eligible for a 
licence. Since licences are to be issued 
on the date of application, prospective 
G.R.S. users can get on the air as soon 
as the equipment is installed. 

While Canadian G.R.S. licensees will be 
operating on the same frequencies as 
U.S. Citizens’ Band licensees, they will 
not be able to communicate with each 
other lawfully. Canadians cannot legally 
operate their G.R.S. sets in the U.S. 
State-side C.B. licensees cannot operate 
their sets in Canada without the ap¬ 
proval of the Canadian Government. 
Across-the-border communications are 
prohibited, and the F.C.C. warns that 
violators will be subject to severe pen¬ 
alties. 


Table 2: Comparing the U.S, Citizens Band and the Canadian G.R.S. 



U. S. 

CANADA 

band Limits 

26.96 - 27.26 me. 

27.0- 27.23 me. 

Number of Channels 

23 

19 

Transmitter Power Output 

Not specified 

3 watts 

Transmitter Power Input 

5 watts 

5 watts 

Transmitter Frequency Stability 

0.005 % 

0.005% 

Type of Emission 

AM (A3) 

AM (A3) or FM (F3) 

Modulation 

100% max. 

70% min. (AM) 

±1 kc. min. (FM) 

Spurious Emissions 

Down 50 db 

30 microwatts max. 

License Applications 

By mail 

In person 

License Fee 

None 

$3.00 

License Term 

Five years 

Three years 

Type*Approved or Type-Accepted Equipment 

Optional 

Required 

Kit*Type Equipment 

Yes 

No 

Phone Patch 

No 

Yes 

Antenna Height (maximum) 

20' above 
support, structure 

No Hmit 
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Australia's experimental nuclear r 
actor at Lucas Heights, South t 
Sydney. Such installations have a 
ready produced an embarrassin 
world total of radioactive wash 
while full-scale nuclear powt 
stations threaten to add to this t 
an alarming rate. What to do wit 
the stuff is a major scientific heat 
ache. 

held in tank storage is the result 
weapons material production. It is est 
ated that by 1980 the wastes genera 
by power and test reactors will help rj 
this to 100 million gallons. If by 
year 2000 there is a nuclear power 
dustry capable of producing 200 mill 
kilowatts of electricity, some 280 me 
tons of fission products would also 
produced. In liquid form this might 
as high as 50 million gallons a year 
high level wastes.” 

The sources of radioactive wastes 
many and varied. They occur where 
radioactive materials are used or f 
cessed, but by far the largest source is 
the cycle of the production of fuels 
nuclear reaction. 

Included in this category is the min 
of uranium ore, and the various proces 
through which the ore passes to the st 
where the pure metal is cast into r 
and canned. 

All these processes involve treatm 
of the ore with chemicals and aque 


DANGER! - Radioactive Wash 


The safe disposal of radioactive wastes is one of the major problems arising from the produe 
tion of nuclear energy. It is already acute and, unless a solution can be found, atomic wast 
may well threaten the whole future of the atomic age. This article, and the one to follow, tell 
something of how the problem has been tackled to date. * 


T HERE arc no known means of de¬ 
stroying radioactivity. It is there¬ 
fore impracticable to allow radioactive 
substances to flow indiscriminately into 
drains, sewers or streams. Neither can 
they be buried in the soil or burnt with¬ 
out most comprehensive treatment and 
care. 

The human senses cannot detect the 
presence of radio activity unaided except 
when the levels are very high. This is 
one of the great hazards of atomic 
wastes. 

The difficulties of dealing with atomic 
wastes can be appreciated when it is 
considered that only time itself can de¬ 
stroy radioactivity, and that any method 
of disposal must be based on the various 
time factors involved in the life of the 
substances concerned. 

Radioactive wastes cannot merely be 
buried in the ground for the reason 
that the radioactivity will percolate 
through the soil for considerable dis¬ 
tances. Low level wastes may be dis¬ 
posed of in this way to a certain extent, 
as will be shown later, but waste with 
higher levels must be treated differently. 

The burning of radioactive wastes also 
presents it special problems because the 
resultant gases, which are a product of 
combustion,, themselves become radio¬ 
active. As it is not permissable to allow 
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Part One 


solutions of various kinds. There 
also dry slags and dusts which beco 
airborne. 

these gases to disperse into the atmos- Other wastes include contaminated 
phere when they are above a certain drums; discarded metal equipment s 
level of radioactivity, extraordinary pre- as pj pe s, liners, etc., from tanks 
cautions must be observed in the burning drums; water from the decontaminal 
process. 0 f plant, equipment and clothing; labc 

It can be seen, therefore, that the dis- tory wastes such as rags and paper 
posal of these atomic wastes is a very sues, glass bottles, or animal carca 

real problem, which can only be aggrav- Then there are wastes from incinera 

ated as time goes on. ash; building materials from demolitic 

With the inevitable increase in the containers, needles, and other equipm 

number of nuclear reactors in every used in hospitals and research laboi 

country the production of wastes will tories; laundry water and detergents, 
reach enormous proportions. The con- It can be appreciated that some 
struction of both private and govern- these wastes will be naturally radioacti 


By Galvin Wallers 


but that the bu 
will be contamin; 
ed through confc 
with radio acti 


mental reactors 
makes the disposal 
of wastes a national 
problem which must 

be rigidly controlled and policed. It fol- substances. 

lows therefore that the costs of disposal a prominent feature in the problei 
must be a major factor in the total costs 0 f waste storage is the fact that ma 
of nuclear power production. of the radioactive nuclides present ha 

A few figures will bring home more a long half-life. For instance, some 
effectively the great problem confront- the flss j on pro ducts involved are Stro 
ing science and industry for the future t j um 90 w j t h a half life of 28 yeai 
disposal of radioactive wastes. ces j um 137 w j, h a half life of 26.6 yeai 

The United States Atomic Energy Krypton, a gas, 10.3 years, and a f< 
Commission in their annual report states others such as Ruthenium-Rhodium, oi 
“. . . the major portion of the 67 mil- year. 

lion gallons of high level wastes now Of these Strontium 90 and cesium 1 
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the most dangerous. After 11 years 
age in underground tanks most of the 
ivity remaining is from these two 
nents, which cannot be released to 
ground or streams. Thus, the prob- 
is one of long term storage. 

Certain high level wastes will most 
ainly be stored for hundreds of years, 
as been calculated that many centuries 
pass before the wastes in storage at 
sent will have lost the heat derived 
n their own radioactivity, 
uld to the present wastes those for 
laps centuries to come, and the mag- 
de of the disposal of these boiling, 
png, lethal by-products of atomic 
ogress” can be seen in their proper 
spective. 

SIC APPROACH 

he general approach to the problem 
)ased on two ideas. One, for high 
:1 wastes, is to first reduce the bulk 
the waste as much as possible and 
i to store it in suitable containers. 
5 other, suitable only for low level 
;tes, is to dilute them either in air or 
er by dispersal under strictly con- 
led conditions into streams, the 
und, or the atmosphere, 
n the interest of economy, it is vital 
t high level wastes be reduced in bulk 
an absolute minimum, thus making 
best possible use of storage facilities. 
5 “processing” of radioactive waste is 
jcted toward this end, rather than to 
ucing the actual radioactivity. 

)ne example of this is an interesting 
thod of removing radioactive par¬ 
es or ions from liquids, called the 
n exchange” method. This makes use 
the property exhibited by certain 
teriais, such as modern synthetic 
ins and the natural clays vermiculite 
1 lignite or brown coal, 
he negative ions and positive ions 
tions and anions) with which these 
teriais are charged have the property 
exchanging themselves for other ions 
m other materials. 

n practice a column of the material 
arranged and the radioactive liquid 
;sed through it. The radioactive ions 
the liquid are exchanged for inactive 
s in the resin, clay, or coal. 

IRIFIED LIQUID 

In other words the active ions are 
»orbed by the resin, etc., and the in- 
ive ions from the resin passes into 
s liquid. After further treatment in 
lat is called an acid absorber the 
uid waste is converted into almost 
re water whilst at the same time the 
>in or clay or coal has become radio 
tive. Thus the bulk of the waste can 
considerably reduced. 

After a time the ion exchange mat- 
ial becomes exhausted. Two alterna¬ 
tes then are offered. The material can 
stored as a solid waste or it can be 
generated by passing through it a solu- 
>n of a salt containing the right type 
ion. 

Any excess regenerant is removed by 
ashing and the material can then ab- 
>rb more radioactive ions. If this 
ethod is used the regenerant becomes 
e material for storage in the highly 
mcentrated liquid form or it can be 
aporated to a complete dry residue. 
Deionisation of liquid wastes can also 
ke place by a fairly new electrolytic 
ethod now being used with success at 
arwell in England. This is a container 
vided into compartments, by means of 
ternate membranes which allow the 




SLUDGE 

FILTER 


.PADDLE 


VALVE FOR 
DRAWING 
OFF SLUDGE 


passage of only negative and positive 
ions respectively. At one end of the con¬ 
tainer is a positive electrode and at the 
other end a negative electrode. 

The compartments between the mem¬ 
branes are filled with a mixed material, 


OUTLET 

FOR 

FILTERED 

.LIQUID 


INPUT OF 
WASTE, 
MIXED WITH 
CHEMICALS 


Simplified diagram of the "Precipi¬ 
tator-Clarifier,” The paddle is used 
to mix the coagulants and sludge 
forming chemicals with the waste . 
The sludge ultimately forms a filter 
for the liquid waste, 

part of which is cation absorbing and 
part anion absorbing. 

When the radioactive material passes 
into the container the active ions are 
exchanged for inactive ones, the ex¬ 
change material is being continuously 
regenerated by the electric current, rinse 
water emerges as concentrated active 
effluent. Thus a continuous cycle is in 
operation which has been proved very 
effcient. 

Various methods of chemical treat¬ 
ment of wastes are in use in most nuclear 
establishments. These are used mostly 
for the treatment of low level wastes. 


The purpose of chemical treatment is, 
again, a reduction of bulk by concen¬ 
tration of the radioactive particles into 
a sort of chemical sludge. In this man¬ 
ner the bulk of the waste becomes of 
a low level order which is quite safe 
or sewers whilst the sludge becomes of 
to feed away into the ground or streams 
a high level order suitable for storage. 

The general idea of chemical treat¬ 
ment is to introduce a coagulating chem¬ 
ical into the effluent which will not only 
help in the removal of radioactive ions 
by absorption but will precipitate the 
suspended solids in the solution into an 
insoluble sludge. 

The chemicals employed include acti¬ 
vated silica and sodium phosphates, iron 
sulphates, alum and some others. Most¬ 
ly these chemicals are mixed in varying 
proportions because it has been found 
that, for best results, there is a critical 
acid concentration according to the type 
of radioactive materials present in the 
waste solution. 

Chemical treatment can remove up to 
95 per cent of the longer lived radio¬ 
nuclides from liquid wastes. 

PRECIPITATOR-CLARIFIER 

The usual procedure is to use what 
is called a “precipitator-clarifier” for the 
treatment of radioactive liquids. The 
coagulants and sludge forming chemicals 
are mixed with the waste in one chamber 
of the apparatus bv means of a rotating 
paddle. The sludge and coagulated solids, 
after a time, form a filtering blanket in 
another chamber. This filters the liquid 
waste from the now higly active sludge. 
The now low level liquid can be drawn 
off and dispersed into sewers, streams or 
ground (dispersing into the environment) 
and the concentrated sludge can be 
stored. 

There are other forms of apparatus 
but the above is the general principle 
involved in the process. 

For low level wastes, processing can 
be a combination of chemical treatment, 
ion exchange, and filtration. 

Such plants are in operation in 
Soviet Union and a description of 
was given in a Russian paper 


Low-level radioactive waste may be discharged into rivers and streams. This 
is a waste outlet on the river Thames, from which London derives its drink¬ 
ing water. Extreme precautions are taken to ensure that the level of radio¬ 
activity is well within the limits set by health authorities. 
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ROCKETS TO PROBE SOFT X-RAYS 


Scientists soon will take their first careful look at a different kind of 
light from the stars. This new look at the heavens could lead to a 
better understanding of the nature of the universe. 


QBSERVATIONS will be made in space from Aerobee rockets, 
launched by the U.S. National Aeronautics and Space Ad¬ 
ministration, and planned by physicists at Lockheed Missiles and 
Space Co. laboratories. They will study soft X-rays, a part of 
the light spectrum just below the ultra-violet in wave length. 

This kind of observation can be made only from space be¬ 
cause soft X-ray energy from stars is blocked by the atmosphere 
and cannot be “seen” on earth. The planned experiments are the 
first detailed study of soft X-radiation from the heavens. 

Just what are soft X-rays? 

They are invisible, but a form of light radiation, and like 
the similar ultra-violet they can give a nasty “starburn” even 
on brief exposure. They have far less penetrating power than 


(which ultimately 
is absorbed 
in the earth's 
atmosphere) 


Aerobee 

Trajectory 



Sketch showing the path of the Aerobee rocket on its journey beyond the 
earth's atmosphere to study the soft X-rays emitted by the stars . Such 
rays are too weak to penetrate the earth's atmosphere. 


In 


the “hard” X-rays used to photograph a broken arm bone, 
fact, they can be stopped by an ordinary piece of paper. 

Specifically, the space observations should tell some new 
things about “hot spots” which may exist in the heavens. They 
may give some entirely new ideas on the kind and character 
of the stars in the sky, and this in turn may show some new things 
about the contents of the universe. 

The coming experiments are being sponsored by the U.S. 
National Aeronautics and Space Agency. Lockheed scientists will 
put new types of astronomical instruments aboard the rockets, and 
NASA will shoot them into space and record instrument observa¬ 
tions as they are radioed back to the ground. 

“Soft” X-rays, those between 100 volts and 16,000 volts, are 
sent out from very hot parts of stars, from very hot stars , or 
other objects. For example, it is known from rocket and satellite 
observations that the super-hot corona of the sun (2,000,000 de¬ 
grees Fahrenheit) emits soft X-rays. 

“Presumably, the sun is not the only star to possess a corona,” 
comments Dr Philip C. Fisher, scientist in charge of the project. 
“So we may be able to see similar radiations from other stars. ,f 

The X-ray detectors should report on turbulent regions, 
which by nature are very hot, or possibly a new class of stars, 
which might emit much of their energy in the form of X-rays. 
Initial attempts may detect several of the red supergiant stars 
which, though “cool inside,” may well have very hot coronas. 

Photon counters for the observations are now being built by 
Lockheed’s physics organisation, and prototypes of the counters 
have already been tested. The counters will be equipped with 
pre-amplifiers, amplifiers and 2,000 volt power supplies to furnish 
signals for radioing back to the ground. The shots will be made 
from space agency launch pads already used for a variety of 
scientific rocket soundings. 


at the Second United Nations Con 
ence on Atomic Energy in 1958. 

This plant consists essentially oi 
large precipitator-clarifier using iron 
phate and sodium hydroxide as 
sludge formers. 

After filtering through the sludge, 
clear liquid, still mildly radioact 
passes through quartz filters to rem 
the last traces of precipitate and ther 
ion exchange columns as descri 
above. 


SLUDGE PITS 


The now very low-level liquid efflt 
can be dispersed into the environn 
with safety. The concentrated slue 
are placed in special pits in the groi 
The pits are about 12 feet deep, h 
sloping sides, and are divided into 
compartments. The sides and boti 
have drains and filters of powde 
quartz. 

By placing the residues into these 
they become dehydrated by filtration 
when the pits are full they will be c 
ered with cement and left. 

A very special problem exists in 
land with regard to the disposal of liq 
wastes from the Atomic Energy 
search Establishment at Harwell. 

Treated liquid effluents from here 
discharged into the River Thames 
as this is the source of London’s dri 
ing water it follows that extra spe< 
precautions must be taken to ensure t 
the discharged effluents are of a v 
low level of radioactivity. 

The plant used is very comprehen* 
and consists of two separate chemi 
sludge precipitators, one ion exchai 
unit, and possibly at times one elect 
lytic de-ionization unit. 

The ion exchange unit consists of f< 
columns of vermiculite clay, each 
square feet in area and 16 inches de 
These are supported on gravel and e 
has capacity of 158 gallons. 

There is about one ton of clay 
column and about 16 gallons of liq 
per square foot can be treated ev 
hour. 

The main purpose of the ion exchar 
columns is to remove the last traces 
radio cesium and radio strontium wh 
may be present after treatment in 
sludge tanks. The final effluent pa 
ing into the Thames is of a very h 
order of safety. 


FILTER PROBLEM 


A rather interesting method is u 
at Harwell and in Russia to dispose 
the chemical sludges from the chemii 
treatment plant. 

Because of the colloidal nature 
much of the sludge it becomes diffici 
to filter, even by means of vacuu 
filters. The sludge must be reduced 
the least possible bulk, otherwise t 
process would be of little benefit. 

It has been found that if the slud 
is frozen, thawed, and then filtere 
complete removal of all solids is pc 
sible. 

The process is based on the princip 
that the freezing brings about a co 
centration of the electrolytes around tr 
colloidal particle and this facilitate 
coagulation. By coagulating the collo 
dal particles in this manner filtratio 
is possible. To be completely succes 
ful the freezing process must take pla< 
slowly, be complete, and without ar 


(Continued on Page 113) 
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Of course we plead GUILTY! If providing 
Australian music lovers and audio enthusiasts 
with the BEST EQUIPMENT in the world 
at Australia’s LOWEST PRICES is a CRIME 
—we’re guilty! If providing the ultimate in 
service and technical advice is a SIN, we’re 
guilty! However, our many thousands of 
customers delight in our TRANSGRES¬ 
SIONS . . . that’s why we are Australia’s 
Greatest Hi-Fi Centre. 


Encel Electronics have brought the world’s 
greatest audio equipment within the reach of 
all. The benefits of bulk purchasing and Aus¬ 
tralia’s greatest turnover are passed on to 
you. All components are BRAND NEW . . . 
Sales Tax has been paid . . . there are NO 
HIDDEN EXTRAS. Write for our quote on 
any equipment you need. Now, look at our 
OCTOBER specials. 


m Mullard Stereo amplifier. 4 watts per 

1 A J channel, Labcraft 573 Turntable wi;h ftCC. 
stereo diamond. Two Wharfedale or T jj 
R ichard Allan 8in speakers. 

(With lOin speakers, £63.) 


“SH Mullard Stereo amplifier, 10 watts per 

JLI channel, Labcraft 573 with Decca 

DERAM. Two Wharfedale or Richard »QA 

Allan 8in speakers. 

(With lOin speakers, £76.) 

Labcraft 605 instead of 573, £85. 




nn Pioneer Stereo complete with A.M./ 

1 * 1 A.M./S.W. tuners. Labcraft 605 

turntable. All Balance pick-up with fAA 
Decca DERAM. Two Wharfedale or T ¥X 
Richard Allan 8in speakers. 

(With lOin speakers. £106.) 

Labcraft 573 in place of 605, £85. 


"T"j Pioneer 200A amplifier A.M./A.M., 
jLJ F.M./S.W. tuners. Orpheus Silex turn- 

table. Ortophon SMG 212 Tone Armfl €U 
Audio Empire 108 cartridge. Twofcrl <## 
Wharfedale lOin foam surround speak¬ 
ers. 




nn Pioneer 200A amplifier, complete with 

UL! a.M./A.M. F.M./S.W. tuners. fill 

craft 605 turntable. B. and O Pickup ft* 1 LL 
and cartridge. Two Wharfedale lOin 
foam surround speakers. 

nri Trio A.F.40 amplifier, complete with 

J a.M./A.M. F.M./S.W. tuners. Orpheus 

Silex turntable, J.H. pickup arm. Audio j£| 

Empire 108 cartridge. Two Wharfedale 
lOin foam surround speakers, 

Encel Super Values! 


Stock Clearance Sale! 



New NEAT Viscous damped tone arm (Value £13 odd), £4 10/-; New Amplifiers. Stereo. P.P. 7 watts per channel, 
magnetic sensitivity, £33/10/; New Sound Sales amplifisr (20 watts mono) as used by the B.B.C., £48; New 
Stereo pre-amp. (self_containcd power supply), complete with controls, £18; Shop soiled Medding Twin 10-watt ampli¬ 
fier and stereo control, £42; Shop soiled AVANTIC A.M./F.M. tuner. £28; New Nytone 3 watts per channel stereo 
amplifier, £16/10/: Shop-soiled Playmaster Twin 10 amp, with stereo magnetic pre-amplifier, £48; Second-hand 
Connoisseur 3-speed turntab’e, £15; Second-hand Leak TL10 amp—Point one control, £28; New 72 watt stereo 
amplifier, £59; New 36 watt stereo amplifier, £39/10/. 

Memo: Refer to September ad, page 15, Radio TV and Hobbies for further outstanding audio opportunities. These 
offers still open! 

Make your choice and write now. We will care-pack and 
freight anywhere. Terms and trade-ins? Of course! 

Australia's Greatest Hi-Fi Centre 

JUfloO 354 BRIDGE ROAD, RICHMOND 

# VICTORIA. JB2820 

Factory 47 Coppin St., ^ Wholesalers 
Richmond 422883 & Terms and Trade-Ins 
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The Rola engineered 8" x 4" eiiipticai loudspeaker series, a new design 
concept now available for the first time in Australia permits substantial 
savings in cabinet space yet sacrifices nothing in the acoustic efficiency or 
reproduction qualities expected of larger types. 

These Rola 8" x A" models set a new performance standard for the space¬ 
saving elliptical type loudspeakers required in modern "Slimline" TV and 
Radio receivers and will have a ready application in current and future de¬ 
signs of Television, Stereo and Mantle and Auto Radio receivers. 

Three models -— 8-4C, 8-4H, and 8-4L — are available to meet the various 
power handling requirements and acoustic efficiencies called for in TV and 
Radio receiver design. Apart from this, as will be seen from the brief 
specifications listed below, all of the 8" x 4" loudspeakers are identical, 
except for a reduction of the front-to-back depth in the case of Models 8-4H 
and 8-4C. 


Power handling capacity 

V/2 Watts Peak 
Voice coil impedance 
Frequency response 
Air gap flux density 

7,250 Gausses 

Gap flux 

16,200 lines 
Principal dimensions: 

Overall diameter of diaphragm housing 


6 Watts Peak 

All Models. 3.5 or 15 ohms at 400 
All Models. 105 c.p.s. — 7 k.< 


7 Watts Peak 


10,200 Gausses 


All Models. 8^4" x 


Diameter of baffle opening 
7V x 3.V 
Diameter of voice coil 
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NEW TRANSISTOR 
IS SMALLER AND 
MORE RELIABLE 


☆ 


While still being 
swept through its 
dynamic charac¬ 
teristics, to regis¬ 
ter the curves on 
the C.k.O. face, a 
new microseal 
transistor is 

dunked into a 
bath of liquid 

nitrogen. Apart 
from its ability to 
withstand thermal 
shock, the tiny 
transistor element 
can be more 

effectively shield¬ 
ed from space 

radiation. 


makes it possible to clean completed cir¬ 
cuits by any method, including ultra¬ 
sonic techniques. 

A “deep-freeze” demonstration sub¬ 
jected the Microseal transistor to liquid 
nitrogen at minus 196 degrees Centi¬ 
grade (295 degrees below zero Fahren¬ 
heit). Then within seconds its tempera¬ 
ture was raised to plus 250 degrees Cen¬ 
tigrade (about 480 degrees Fahrenheit). 
The thermo-shock did not affect the tran¬ 
sistor’s performance. 

Hughes’ claim that the Microseal tran¬ 
sistor is a “Universal” transistor. How¬ 
ever, by this they do not mean that a 
single transistor type will fill all applica¬ 
tions equally well. Rather, they mean 
that the manufacturing concept of the 
Microseal transistor is applicable to and 
enhances all of today’s small signal sili¬ 
con transistors and those still to be de¬ 
signed. 

A short discussion of conventional 


☆ 


NEW silicon transistor called sistor has many advantages for space transistor manufacturing techniques may 
Microseal which eliminates fragile applications because it can better with- be helpful in understanding this. With- 
mo-bonded leads, one of the most stand shock and acceleration (centrifuge) out going in.o extreme detail, transistors 
^mon causes of transistor failure, was during the tremendous build-up of Gs of the type under discussion are gener- 
onstrated for the first time recently during missile launchings and, because ally produced in the following manner: 
Hughes Aircraft Company’s semi- of its small size, it can be better shield- The basic material, silicon, is prepared 
luctor division, which developed and ed from radiation such as that found in in single crystal form by one of several 
mfactures the tiny electronic device the Van Allen belt. methods resulting in an ingot or boule 

ts Newport Beach, Cal., plant. The new transistor completely elimin- about one to two inches in diameter 

he company will phase in its entire ates the fragile thermo-bonded leads— and several inches long. This ingot, after 

jsed transistor line to the Microseal wires only 3/4 of l,000ths of an inch proper characterisation of its metallur- 

figuration. The first production line thick, thinner than the lines on ruled gical properties, is sliced into thin sec- 
ady is in operation, according to paper—which constitute the single most tions measuring 5 to 10 thousands of 
F. Richardson, Hughes’ vice-presi- common reason for transistor failure, he an inch thick, 

and components group executive. added. The damage to the crystal surfaces 

*he industry has long realised that if In place of the delicate wires, the which occur during the slicing is remov- 
transis:or could be designed small Microseal transistor substitutes spherical ed by lapping with a grinding compound 
ugh to be used in any of today’s cur- solid metal alloyed connections 15/ and by optical polishing. These opera- 
tly popular case styles, and if it were lOOOths of an inch in diameter between tions produce a highly polished optical- 
lpatible with any known micro sys- active portions of the transistor and the ly flat surface on the slices which are 

concepts, and if it could be mass outside circuits, Evander explained. now 3 to 5 thousands of an inch thick 

duced inexpensively, then it could al- In addition to other advantages such (or thin). During the preparation of the 
ate the problems of (1) excess in- as greater ruggedness and reliability, this ingot, the very pure silicon is purposely 
tory and (2) the high cost of minia- 
sation, Richardson explained. 

We now have designed this device,” 
said. “We call it the Microseal tran- 
or. The concept is simply that of pro- 
ing all transistors in the Microseal 
kage and then placing them in cases 
suit each customer’s needs. The cir- 
designer can change from a conven- 
lal to a miniaturised transistor at 
with the transistor unit remaining 
same.” 

The Microseal is, in effect, a ‘cer¬ 
ic sandwich,* inherently reliable, with 
delicate wire leads to cause failure,” 
rbert S. Evander, manager of Hughes’ 
nsistor product line, said. “It is a no¬ 
npromise design ideal for use in mis- 
:s and space vehicles, high-speed com- 
ters and communications SYstems. 

“It is the smallest hermetically pack- 
id transistor in the world, only 30/ 

OOths of an inch thick and 80/lOOOths 
an inch in diameter—tiny enough to 
within the circumference of the small 
ter ‘o’ on the average typewriter. It 
ovides true microminiaturisation at no 
:rease in cost; and it is rugged, versa- 
5, lightweight and economical.” 

Evander said that the Microseal tran- 
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The diagonal pat¬ 
tern across this 
picture Is a line of 
letter O's, made 
with a typewriter. 
Contrasted with 
these letters are 
three sixes of con¬ 
ventional transis¬ 
tor and, bottom 
right, the Hughes 
microseal design, 
which just covers 
one typed letter. 


☆ 
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RECEIVING VALVES 
CATHODE RAY TUBES 
SEMI CONDUCTORS 
ALL SPECIAL PURPOSE TUBES 
FERRITE DEVICES, ETC. 




EXCLUSIVELY DISTRIBUTED IN AUSTRALIA BY 

AUTOMATIC ELECTRIC 
TELEPHONES PTY. LTD. 


A member of the Clyde Industries Group of Companies 

86 Holdsworth Street, WOOLLAHRA, N.S.W. • 32.3311 
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id with a measured quantity of a 
>vn impurity, to properly characterise 
finished slice. 

t this stage several operations con¬ 
ag of diffusing other known impuri- 
into the surfaces of the silicon in 
net geometric patterns completes the 
c transistor structure. The slice of 
on at this point contains many hun¬ 
ts of potentially good transistors, 
hese transistor geometries, as they 
called, are separated into individual 
s or dice by sawing, scribing or 
nically etching. The remaining oper¬ 
as necessary to produce a finished 
sistor are the attainment of electrical 

I physical) leads to the three active 
is of the transistor geometry and 
ackage it in a hermetic uncontamin- 

atmosphere so that it will operate 
essfully for a long time. 

>IC WEAKNESS 

p to this point the conventional 
hod of manufacture and the Micro¬ 
techniques have common operations, 
t is to say, both go through these 
e general operations ending as dice, 
ventionally, the transistor dice is then 
ered to a piece part called the header 
;h is a part designed to support the 
dice and constituting three glass- 
letal feed-through terminals, so that 
connections to the three active areas 
he transistor may be brought out of 
package without disturbing the 
netic seal. 

his header is generally made of a 
el-iron alloy which matches approxi- 
ely the expansion rate of the silicon, 
pie thermo-bonded leads only three- 
rters of 1,000th of an inch thick 
:e electrical connections between the 
ve areas of the transistor and the 
i-through terminals, 
he bonding of these wires to the 
sistor’s active areas is the “Achilles 
1 ” of the entire process because these 
is may be, as mentioned before, as 

II as 1- to 2-1,000th of an inch in 
neter and separated by the same in- 
esimal space. The difficulty of this 
ration is apparent. The conventional 
isistor is completed with the welding 
t metal cap over the header assembly 
nsure hermetically and to maintain a 
-contaminating environment. After a 
>ilising process the transistors are 
ed and sorted into the various types 
ired. 

HERICAL CONNECTORS 

'he Hughes’ Microseal technique is 
same as the conventional process up 
the point of bonding the tiny wires, 
this point the small Microseal dice 
mounted on a (metal) collector tab, 
ich forms the outside or back contact 
the transistor package. 

^ ceramic body previously brazed to 
) leads on the top plate compleies 
hermetic package and makes the 
mections to the active regions simul- 
eously. In place of the delicate wires. 
Microseal process substitutes spheri- 
solid metal alloyed connections 
l,000ths of an inch in diameter. In 
ect, this forms a ceramic sandwich 
:h the ceramic in the role*of the lunch 
at and the top and bottom plates as 
i bread. 

Eliminating the thermo-bonded leads 
noves one of the most expensive parts 
transistor manufacture. Machines 
w can make the Microseal transistor 
►re cheaply than conventional 
thods. This revolutionary concept of 
mufacture will be reflected in the cost. 


The top section of 
this composite il¬ 
lustration shows a 
conventional tran¬ 
sistor assembly, 
with the wafer 
attached to the 
metal body far 
heat conduction, 
but connected 
electrically to the 
insulated studs by 
fine and necessa¬ 
rily fragile leads. 
The lower portion 
is a microphoto¬ 
graph showing the 
cross - section of 
the new Hughes 
microseal design. 
The lower light- 
coloured area is 
the collector, 
bonded to the 
lower body sec¬ 
tion, Along its 
upper surface is 
the Base wafer 
and Collector f 
Base /unction, 
One of the spheres 
fuses with the 
wafer to form the 
Base connection, 
the other provides 
the Emitter con¬ 
nection and Emit¬ 
ter/Base junction. 



Hughes are producing the Microseal 
transistor and are repackaging it in any 
of the popular case styles of today. This 
technique utilises a high-temperature 
ceramic-to-metal seal and substitutes 
nickel for the nickel-iron metal conven¬ 
tionally used. Because of its small size, 
the Microseal unit can be repackaged in 
a solid case instead of a hollow cap. 
This adds a “heat sink” to syphon off 
excess heat and lower internal tempera¬ 
tures, producing greater reliability. 

The new lead system is a big step 
forward. Standard military tests require 


transistor leads to withstand at least 
three arcs of bending with a weight 
attached. Conventional nickel-iron wires 
may break after four or five arcs, while 
pure nickel as used in the Microseal 
transistor can be bent as many as 15 
times before breaking. The nickel leads 
will also endure salt spray indefinitely 
without corroding. 

Matched pairs of transistors in various 
case styles are more easily obtained 
using preselected Microseal units, which 
are then repackaged into the desired 
case style. 


PRESERVING FILMS FOR POSTERITY 

TN the past twenty-five years Britain's National Film Archive, a division 
of the British Film Institute, has accumulated one of the finest collections 
of film history in the world, Ernest Lindgren, the curator, spoke recently in 
the B.B.C. General Overseas Service about the importance of this collection, 
as a record both of historic events and of the history of the film as an art 
form. 

Film history was already forty years old when the archive came into 
existence in 1935, Mr Lindgren said, and unfortunately most films of the 
earliest period had been lost. But the archive had some very interesting 
early examples; for instance, they had all the negatives of the film of Captain 
Scott's Antarctic Expedition of 1912 taken by cameraman Herbert Ponting. 
And a film made in a biscuit factory in 1906 was a fascinating record, not 
only of industrial processes, but of the dress of the period and so on. 

Many classics were included in the large collection of examples of 
film entertainment or film art, Mr Lindgren said . These were representative 
of many different countries for, with the rise of the international archive 
movement since the war, there were now nearly forty film archives — in 
North and South America, in almost all European countries, in India and 
now in North Africa—and they exchanged copies of films with each other. 
Britain for instance, had copies of such classics as Griffiths ’ “Birth of a 
Nation” and early German and Russian films such as “Battleship Potemkin ” 

The National Archive has about 17,000 films, varying from early one- 
reel films to long “spectacle ” films of many reels, stored in vaults at Ayles¬ 
bury, some forty miles from London. Until 1950, all cinema film had been 
made on nitrate stock which was highly inflammable and deteriorated rather 
rapidly. 

When tests showed that a film was coming to the end of its life, it was 
copied on to the tri-acetate film base which is much more stable than nitrate 
film and relatively non-inflammable. 
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EVEN THE 


COMPONENT 



MOST DELICATE 


Employing the time-tested and exclu¬ 
sive patented features of the univer¬ 
sally accepted larger SCOPE iron 
MINISCOPE MSI provides six-second 
heat and as the heat is generated at 
the tip it is ideal for delicate work in 
a maze of wiring and will perform the 
functions of irons rated to 35 watts. 
The MINISCOPE is suitable for opera¬ 
tion on any voltage from 2.5 volts to 
6.3 volts A.C. or D.C. MINISCOPE 
is fully guaranteed only when used 
with the specially designed Standard 
National Scope Transformer.*" ... 


The switching lever facilitates your 
control of the iron and may be 
operated by the thumb or forefinger 
yet MINISCOPE weighs only 2Va Ozs. 




SCOPE Oe Luxe in 
re-usable pouch pack 
—59/6 retail 


SCOPE Standard Soldering 
Iron— 55/- retail 



Vibroscopo etching 
tool retails for 35/- 


USE ONLY a 

genuine NATIONAL 
Transformer- 
55 /- retail 


.i ■ 


THE FULL GUARANTEE ONLY APPLIES WHEN IRON IS USED WITH A NATIONAl 
TRANSFORMER — AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES 

Australian and Overseas Agents, AUSTRALASIAN ENGINEERING 

WM. J. McLELLAN & CO. PTY. LTD. Victoria : EQUIPMENT CO. PTY. LTD. 

The Crescent, Kingsgrove, N.S.W,., ,50-011 V 202 Bell Street, Preston. 44-0491 

QUEENSLAND; k. H. DORE & SONS, TASMANIA. w . p. MARTIN PTY. LTD., I NEW ZEALAND; h. W. CLARKE (N.Z.) LTD., 

505-507 Boundary Street. Brisbane. I 188 Collins Street. Hobart. 42-46 Cable Street, Wellington, C.3. 

SOUTH AUSTRALIA; b. L. ANDREW & CO. LTD., WESTERN AUSTRALIA. | w HOLMAN & CO., H. W. CLARKE (N.Z.) LIMITED, , 

102 Gilles Street. Adelaide. 249 James Street. Perth. . 10, ,lAed,.St„..M8AHnirllfit. AlJChlaOtt., 
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Technical 
— Review 


ELECTRONIC GUIDANCE SYSTEMS FOR THE BUND 

Eledronics engineers have long sought to develop a device which would enable persons 
Beprived of sight to "see" by some alternative sense—at least well enough to enable them to 
(nove around without colliding with other people or tripping over steps and gutters. A num¬ 
ber of approaches to this problem were demonstrated recently at an International Congress 
' on Technology and Blindness held in New York. 


MONO the promising developments 
was an American infrared ranging 
tern, an English ultrasonic system, a 
edish ambient-light obstacle detector 
1 a Polish 80-channel system that pro- 
es a tactile “picture” for its user. 
FRARED— The infrared ranging sys- 
, described by T. A. Benham and J. 
Benjamin, jun., is based on optical 
ngulation. A hand-carried, light 
ight package, it can detect obstacles 
three ranges, up to 4 feet, up to 10 
t, and up to 30 feet. It was develop- 
by the Biophysical Electronics division 
Communications Industries, Bala Cyn- 
d, Pa., in co-operation with Haver¬ 
’d College. 

In this model an upper lens contains 
xenon arc lamp firing sharp pulses 
|at can be focused on obstacles. A 
iver lens gathers the light radiated 
ick from obstacles and focuses it on a 
icon photodetector. The amplified in- 
ming signals activate a button that 
|brates on the traveller’s forefinger. The 
w models long-time duty cycle of 
000/1 (spike on for a microsecond, 
for 1/40 second) avoids the problem 
short transients. The device uses 
esnel lenses made of unbreakable 
astic. 

Full evaluation of the obstacle detec- 
r will begin later this year. A disad- 
ntage of this device is that it detects 
|bstac!es but cannot detect step-downs or 
ep-ups. Communications Industries has 
en designing a kerb detector based on 
tical triangulation, but the first model 
as unwieldy. Work is continuing on 
jther designs. A simpler step-down de¬ 
btor incorporated in a cane has been 
eveloped by Franklin Institute but it 
oes not detect step-ups or obstacles. 
JLTRASONIC — An ultrasonic portable 
uidance device based on the location 
methods used by bats was described by 
.eslie Kay, of the University of Birming- 
lam, England. Still experimental, it 
ransmits a 10-degree-wide ultrasonic 
>eam. Reflected signals are converted 
audible signals whose character in¬ 
dicates the presence, in a range of 10 
o 30 feet, of posts, steps, kerbs, holes, 
rushes and other objects. 

The device is a wide-band, c-w, f-m 
system rather than a pulse system. It 
ias been found that the ear can better 
discriminate between signals of differing 


frequency than signals arriving at differ¬ 
ing time intervals. A frequency band 
from 30 Kc to 60 Kc is used. Some¬ 
what similar work on an ultrasonic de¬ 
vice was described by Dr J. D. Pye, of 
the Institute of Laryngology and Otology 
London. 

LIGHT SCANNER—An ambient-light 
obstacle detector with tactile outputs was 
reported by Dr B. Jacobson, of the Kar- 
olinska Institute, in Sweden. It is a 
further development of the Kallmann 
Optar principle. A lens focuses a sharp 
image of an object in one plane only. 
The distance between the lens and the 
image is a function of the distance to the 
object. In an obstacle detector, the practi¬ 
cal problem is to know when an image 
is focused sharply on a plate. 


TACTILE ARRAY: The Polish de¬ 
vice is called Elektroftalm. 

Described by W. Starkiewicz, of the 
Pomeranian Medical Academy, it is be¬ 
ing developed under the auspices of the 
Polish Academy of Science. 

The first model consisted of 80 
channels each comprised of a germanium 
photocell, transistor amplifier and an 
electromagnetic tactile element. 

The photocells are formed into a 
mosaic in an optical camera onto which 
a picture of the surrounding objects is 
projected. The camera is mounted on the 
blind person’s head and the set of tactile 
elements rests on his forehead. 

When any photocell is light-stimu¬ 
lated, its corresponding tactile element 
vibrates at about 10 cps with an ampli- 


POINT OF 
HIGHLY 
LIGHTED ( 
OBJECT 


LENS WITH 
''DIAPHRAGM 


PH0T0ELEMENT 


ELECTROMAGNETIC 
TACTILE ELEMENT 



FOREHEAD OF 

BUND 

PERSON 


Diagram showing one channel of the 80 channel ilectroftalm. (The lens is 
common to all channels). The 80 output pins, vibrating against the user's 
forehead, provide him with a tactile picture of the scene before him. 


In the Swedish design, the light 
focused on the plate scans it by a system 
of vibrating mirrors. Light leaks through 
a small aperture in the plate on to a 
photomultiplier. When a sharp image is 
focused on the plate, transients are ob¬ 
tained in the multiplier current. When 
the image is out of focus, no sharp light 
gradients sweep over the aperture and 
no transients occur. The transients acti¬ 
vate a tactile (sense of touch) output 
system mounted in the handle of the 
carrying case. By varying the lens-plate 
distance, ranging is possible. 

Tests show that the device’s sensitivity 
is satisfactory under average daylight 
conditions, but is limited in poor light. 

Dr Jacobson also described a mag¬ 
netic compass that provides a tactile sig¬ 
nal telling the blind user when he is on 
course. 

This device appears most useful for 
moving across broad open areas when 
the blind traveller loses other environ¬ 
mental cues and drifts off his course. 
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tude directly proportional to the strength 
of the light radiation. Thus, the blind 
person receives a spatial distribution of 
the tactile stimuli on the forehead that 
corresponds to the distribution and 
strength of lights and shades of the sur¬ 
rounding objects. 

In tests, a congenitally blind subject 
was able to localise correctly, point to 
large white objects against a dark back¬ 
ground and recognise the shapes of some 
moving simple objects such as vertical 
or horizontal lines. 

Defects in the first model included: 
The germanium photodiodes responded 
mainly to infra-red, the transistors de¬ 
teriorated, and the device was too heavy. 

Silicon photodiodes will be used in a 
new 120-channel Elektroftalm under con¬ 
struction. Television techniques will per¬ 
mit the larger number of channels and 
enable a blind person to recognise more 
details. Mounting on the chest will make 
it easier to carry, and also accommo¬ 
date the larger number of tactile re¬ 
ceptors. (From “Electronics”) 
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CANNON moppho PLUGS 
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A NEW DEVELOPMENT FOR INDUSTRIAL AND MANY 
MILITARY APPLICATIONS 

The unique hermaphrodite-modular design of Cannon’s new 
MORPHO lightweight plugs provides unusual flexibility and ver¬ 
satility! Especially intended to meet commercial applications such 
as computers, business machines, and communication equipment 
inexpensively and with complete reliability—these unusual plugs 
are equally well suited for many military requirements. The 
MORPHO line features hermaphrodite crimp type contacts and 
hermaphrodite modular insulators which fit both plug and recep¬ 
tacle. Currently available in 12, 24, and 36 contacts...allows 
numerous alternate insert positions. 

For information write to RTH17 

CANNON PLUGS (Aust.) PTY. LTD. 

58 Cluden Street, East Brighton, Victoria. 

Factories at Los Angeles, Santa Ana, Salem, Toronto, London, Melbourne, Paris and Tokyo. 
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ifh the race to the Moon well and truly "on," U.S. hopes are centred 
•gely on the Saturn C-5, a rocket designed to lift payloads of over 100 
ns. Some details of this undertaking are given in this article, by Greg 
Reynolds, taken from Boeing Magazine. 


TECHNICAL REVIEW 


HE SATURN C-5-U.S. 

OCKET FOR THE RACE TO THE MOON 


HE advanced Saturn will be the free 
world’s largest rocket, and one of 
first developed specifically for scien- 
space programs, including manned 
t into space. Success of Saturn in 
iching expeditions such as the three- 
i Apollo mission to the moon will 
5nd to a large degree on the relia- 
y of the first stage booster, to be 
iloped by Boeing. 

T ith so much at stake, members of 
ing booster program management 
i labelled the project “one of the 
t important and challenging jobs the 

K any ever has undertaken.** 

e Saturn development program is 
er the direction of the National 
onautics and Space Administration’s 
►rge C. Marshall Space Flight Centre, 
itsville, Alabama, headed by Dr 
nher von Braun. The advanced 
trn, or C-5, is the offspring of an 
ier version, called C-l, which made 
first flight down the Atlantic Missile 
ge in October, 1961. The C-l will 
lude its test flights in 1964. It will 
ised for placing objects in low earth 
t and testing the Apollo spacecraft, 
ch at first will be unmanned and 
r will carry a three-man crew. 

"he advanced Saturn is designed to 
\ up where the C-l leaves off. The 
rocket will make its first flight in 
5 and will be capable of placing 
:h heavier payloads, 100 to 110 tons, 
orbit around the earth. It will be 
i to drive a manned vehicle around 
moon and back to earth, or to 
sport several tons of instruments to 
rs or Venus. 

ACE RENDEZVOUS 

he advanced Saturn also is expected 
be used for landing men on the 
on by the rendezvous technique. This 
em calls for launching two of the 
e rockets. The first would put a fully 
lied, unfired rocket into earth orbit. 

second would launch a manned 
olio spacecraft and its auxiliary 
cets into a similar orbit. 

"he Apollo crewmen would pilot their 
"t to contact the orbiting unfired 
ket and would join the two together 
le they circled the earth in friction- 
space. After the orbit of the 
embled vehicle had been determined, 
rocket would be ignited and it would 
launched from a predetermined point 
space on a flight path to the moon. 

alternate plan calls for launching 
complete, manned lunar spacecraft 
th one C-5. The launch vehicle’s final 
escape stage would have an empty 
1 tank. A second advanced Saturn 
>uld then launch a tanker into earth 
?it and fuel would be transferred to 
empty stage in a manner similar 
conventional aircraft refuelling. It has 
t yet been decided which rendezvous 
hnique will be used. 

The huge advanced Saturn will stand 


about 270 feet high and measure 33 feet 
in diameter. Like the earlier C-l model, 
transportation will pose a problem. The 
first and second stages are too large 
to be moved by conventional rail, high¬ 
way or air transport. As a result, the 
stages must be shipped by barge to Cape 
Canaveral. 

Even more staggering to the imagi¬ 
nation is the vehicle’s estimated weight 
at take-off — approximately six million 
pounds (2,680 British tons), roughly 
equivalent to 25 fully loaded 707 jet¬ 
liners, or a light cruiser. 

To lift this enormous weight off the 
launching pad, the Boeing first-stage 
booster will be powered by a cluster 
of five F-l engines, having a total thrust 
of 7.5 million pounds or about 160- 
million horsepower. The F-l engines, 
under development by Rocketdyne Divi¬ 
sion, North American Aviation, Inc., 
bum liquid oxygen and kerosene. 

SECOND STAGE 

The second stage, also under deve¬ 
lopment by North American Aviation, 
will be powered by five Rocketdyne J-2 
engines which will produce a total thrust 
of one million pounds. 

For earth-orbit missions, the advanced 
Saturn will use only two stages. A third 
stage being developed by Douglas Air¬ 
craft Company will be added for some 
escape missions. It will be powered by 
a single 1-2 engine of 200,000 pounds 
thrust. Like the second stage, it will 
use liquid hydrogen and liquid oxygen 
as propellants. 

In a few years, a nuclear-powered 
stage may be added to the advanced 
Saturn and other United States launch 
vehicles. NASA and the Atomic Energy 
Commission are working jointly on a 
nuclear program called Project Rover. 

A nuclear stage will be flight tested 

An artist's impression of the Saturn 
C-5 at the moment of take-off . 
Weighing over 2,600 tons, it will 
develop 160-million horsepower from 
five rocket engines . 


at Cape Canaveral by an advanced 
Saturn in the 1966-67 period. If this 
test system, known as Reactor In Flight 
Test (Rift), proves practical and reliable, 
it may become part of the Saturn vehicle 
and make it possible to send manned 
spacecraft to the moon without the 
intermediate rendezvous step. 

When NASA announced Boeing had 
won the first-stage booster competition, 
the national space agency reported the 
company’s contract ultimately will be 
worth more than 300 million dollars. 
Work which officially began March 12, 
1962, with approval of a contract for 
preparatory efforts leading to booster 
production, will continue through 1966 
and include development, construction 
and test of 24 flight boosters, plus several 
ground-test models. 

During the early phase of the project, 
activities will be centred at the Marshall 
Space Flight Centre, Huntsville. Besides 
early design work on the booster by 
M.S.F.C. and Boeing engineers, work 
there will include familiarisation with 

(Continued on page 25) 
















This comprehensive valve tester and combination multimeter is designed 
to operate from AC mains. It combines the functions of a multimeter out¬ 
put meter and valve tester. 

The design of this instrument is such that it will not become obsolete as new 
valve types or valve bases are introduced. All the elements in the valve 
testing section are brought out to ten separate lever switches, allowing 
for individual selection of each element. Thus it is possible to apply 
filament voltage or test voltage to any base pin which allows for testing 
all existing valve types as well as future releases. The instrument is 
housed in a grey hammertone finished case with black anodised label. 

Instruction booklet and test leads are supplied and the carrying handle lies 
flat on the case when not in use. Television picture tubes can be tested by 
using adapter type TV2. Outside measurments of the instrument are 14in 
x llin x 6in. 


UNIVERSITY 

GRAHAM 

INSTRUMENTS 
PTY. LTD. 


TV Servicemen and Service Organisations are invited to 
inspect the Television and Radio Test Equipment under 
worjting conditions in University's special demonstration 
room. 


5 NORTH YORK STREET, SYDNEY. BU3169 

Representatives: 

Old.: Keith Percy and Company Pty. 

Ltd.. Box 1478V. G.P.O., Brisbane. 


S.A.: George Procter, 29 Claridge 

House. 52 Gawler Place. Adelaide. 


Tas.: W. P. Martin and Company. 188 
Collins Street. Hobart and 134 Cam¬ 
bridge Street, Launceston. 

W.A.: Atkins (W.A.) Limited, 894 Hay 
Street, Perth. 
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TEST INSTRUMENTS by University Graham 
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TECHNICAL REVIEW 


RATAN'-LOW COST 
RADAR SYSTEM FOR SMALL BOATS 
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(SEA BUOY V/ 


VERY FAINT ^ 
SEA RETURN 
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SHIP UNDERWAY 
TURNING SOUTH 


OUTBOUND 

SHIP 


LIGHTSHIP 


hlle radar has com© to be re- 
rded as a major navigational aid, 
suffers from two major drawbacks 
•the high cost of installation and 
e difficulty of accurately inter* 
eting the speed and direction 
other ships as shown by the 
nventional PPI display. The 
stem described here attacks both 
oblems in a particularly effective 
manner. 

HE new radar system should give the 
small boatman all the benefits of 
ine radar for the price of a portable 
receiver. Demonstrated recently by 
U.S. Coast Guard to the technical 
the new system is called RATAN 
ar and Television Aid to Naviga- 

he Pressmen saw a scene on the TV 
ens like the one shown in the photo 
s. Their own ship, the U.S. Coast 
rd Cutter Spencer, could be followed 
he TV screen throughout the voyage 
n New York Harbour to Sandy 
>k, off the coast of New Jersey, 
he new system differs in several 
ects from conventional PPI (Plan 
tion Indicator) radar. Most important 
> small boatmen, at least—is that the 
ir scope is any UHF TV receiver, 
second point is that RATAN shows 
1 ship in position on a map of the 
, unlike the PPI scope, which shows 
s own ship standing still in the centre 
the universe, with everything else 
ing in relation to it. 
editorial note: This last objection is 
come in such systems as the Decca 
e Motion Radar, but only by means 
complex electronic circuitry and at 
siderable additional cost. It is thus 
e unsuitable for small boats.) 

tECTION AND SPEED 

he third feature is that moving 
els show a “wake,” due to the per- 
nce of the scope trace. This persist- 
t is controllable by the transmitter 
-ator. Because of the “wake,” moving 
cts can be distinguished from stat- 
iry ones. The direction in which a 
el is moving is easily noted and, 
lin limits, its speed can be deter- 


The Ratan display as seen on the screen of a conventional UHF TV receiver. 
The radar scanner is located at Sandy Hook and the image it displays is 
re-radiated as a TV image . 


tube, on which the radar presentation (or 
any other TV picture) can be held any 
desired time. The other end is a flying- 
spot camera tube, which scans the pic¬ 
ture on the storage face and presents the 
signals to a UHF TV transmitter. 

RATAN has one limitation. It is 
what in Europe is called a “harbour 
radar,” covering a fixed area around a 
permanent radar station. Larger ships 
would, in addition to RATAN, carry 
their own radar. 

To the small boatman, the advantages 
are overwhelming. It gives him radar 
where he needs it most, and at a price 
he can afford—that of a portable TV 
receiver. Further, he can understand the 
RATAN display much more easily than 
he could a PPI scope. He might have 
trouble identifying his own craft, but 


this can be solved in a number of ways. 
Possibly the easiest is by making what 
aviators call a procedural turn, and 
watching for the trace on the screen. 

In crowded harbours or heavy fog, 
such manoeuvres would have their dis¬ 
advantages. A “position locator,” a 
rotating, highly directional beam, so 
gated on and off that it would be visible 
to a viewer only when the antenna point¬ 
ed in his direction, has been proposed. 
The boatman would then see a white 
line from the transmitter crossing his 
own craft. 

This solution was proposed in a paper 
read to the IRE Convention by A. 
Roberts of General Precision, and it—or 
some similar device—may eventually be 
incorporated into the system. 

(From “Radio-Electronics.”) 


ed. 


he long-persistence screen produces 
ther effect. Buoys not easily seen on 
PI scope, continue to come up ir 
;htness until they are easily recognis- 
; on the longer-persistence RATAN. 
he scene shown at the Coast Guard 
lonstration was picked up with an 
nary radar—a Raytheon 1605—at 
Coast Guard station at Sandy Hook, 
onversion unit took these signals from 
onventional PPI presentation, and fed 
n out as a TV raster to a UHF TV 
ismitter, working on channel 47 
1 me). 

lie secret of the conversion process 
m instrument called a “scan-conver- 
l unit.” Part of this is a specially 
eloped scan-conversion tube, a double- 
led device. One end is a picture storage 


THE SATURN C-5 - Continued 


the NASA program, preparation of 
detailed plans for plant activation, tool¬ 
ing facilities, instrumentation, manpower 
and associated activities. 

With completion of the design phase, 
emphasis will be shifted to the NASA 
Michoud operations plant in New 
Orleans where the first-stage booster will 
be assembled. Michoud is a Govern¬ 
ment-owned facility which was used dur¬ 
ing World War II and the Korean con¬ 
flict as a defence plant. 

The huge complex covering 846 acres 
incorporates several features which make 
it ideally suited to Saturn production. 


Among them are several existing struc¬ 
tures including the factory, one of the 
nation’s largest single-floor 'buildings, 
with 1,869,020 square feet of usable 
floor space, all under a 40-foot-high roof. 

A dredged deep-water canal links the 
plant with the Intracoastal Canal, which 
will ease booster transportation pro¬ 
blems. Michoud also has a 5,500-foot 
aircraft runway which can be lengthened 
to 7,000 feet. 

Static testing of the booster will be 
conducted at NASA’s Mississippi test 
facility located about 35 miles east of 
Michoud. 
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New to Australia! 


for Hams 
and Professionals 

PRICE £76-5-0 

During independent tests by an approved authority, receiver returned performances better than 
indicated by manufacturers. Designed and engineered to meet the exact requirements of h y • 

the EI L. Ham Communication Receiver is the result of intensive research to prov.de a unit that will 
reliably and efficiently match up to the specifications of both amateur and professional operators. Available 

with Broadcast Band or without. 


SPECIFICATIONS 

Frequency Range: 

Band Spread: (Ham 


Sensitivity: 

Selectivity: 

Output Power: 

Power Consumption: 
Tubes Used: 


Speaker to be Used 

Dimensions: 

Weight: 

Auxiliary Circuit: 


3.5- 7.3 NIC 
7.0-14.5 NIC 
14.0-30.0 NIC 
Band Directly Read) 

3.5 NIC 80 M. ( 3.5-3.75 NIC) 

7.0 MC 40 Nl. ( 7.0-7.14 NIC) 

14.0 NIC 20 M. (14.0-15.2 NIC) 

21.0 NIC 15 Nl. (21.0-21.9 NIC) 

28.0 NIC 10 M. (28.0-30.2 NIC) 

3uV (Input at 10 NIC, SIN/2odb) 

60db with 7-0-7 KC detuning 
1.5 Watt 
50 VA 

6BA6 for R.F. Amplifier 
6BE6 for Mixer 
6BA6 for Local Oscillator 
6BA6 x 2 for I.F. Amplifier 
6AL5 for Detector & ANL 
12AT7 for A.F. Amplifier, B.F.0. & 
“S” Meter 

6AR5 for Power Amplifier 
5Y3 for Rectifier 
Permanent type dynamic speaker 
(v.c. 4 or 9 ohms) without 
Output Transformer 
Width 420 mm, Height 215 mm, 
Length .270 mm 
10.2 kg - 

★ Band spread 

★ BF0 pitch control (Beat frequency 
oscillator for CW & SSB) 

★ ANL (Automatic Noise Control) 

★ AVC-MVC (Automatic-Manual 
Volume Control) 

★ Phone jack plug 


FEATURES 

1. Selectivity is decided by I.F. circuit. In this equipment, 
a concentrical type filter is used in I.F. circuit for 
excellent selectivity. 

2. From 3.5 MC to 30 MC are continuously receivable. 
Especially ham bands are spread and are read direct just 
by setting the main dial at the lowest edge of the ham 
bands. 

3. Easy selection of frequency by means of a large flywheel 
and a dial construction of non-back rush. 

4. One R.F. stage and two I.F. stages ensure high sensitivity 
and selectivity. 

5. Stable operation is maintained by adopting a single 
bridge circuit and a vertical type meter of medium size 
in S-meter circuit. 

6. In reception of CW, SSB, etc., BF0 works solely for stable 
reception at high selectivity. 

7. For eliminating external noises, a formal ANL circuit is 
provided for A.F. reception without distortion. 

8. Stand-by circuit is installed enabling coupling work with 
a transmitter. Also, by using a special circuit, it is used, 
in case of transmission, as a monitor of telecommunica¬ 
tion and modulation degree. 

9. For higher selectivity, Q 5er is connected for further 
facilitation. 


A vnilohle from vour usual Wholesaler or from the Sole Australian Distributors 









rasonics And Plating 

IE effective and rapid removal of polishing compound 
residues from metal components prior to their receiving 
matic plating treatment in a conveyorised plant has not 
i an easy problem to solve. 

The most effective method devised so far is one in 
:h the components after suspension in a chlorinated sol- 
vapour zone are immersed in a hot chlorinated solvent 
is continually subjected to ultrasonic agitation. The sol- 
s normally employed are either perchloroethylene, or 
iloroethylene. 

The ultrasonic energy released in the cleaning tank forces 
hot solvent into intimate contact with the surfaces of the 
ponents being processed so that solution of the polish 
and dispersion of the particles of compound take place 
ie same time. The average immersion time is one min- 
and the temperature of the solvent is between 70 and 
deg. F. Ultrasonic energy is produced at a frequency 
0 kc/s. 

[Kerry’s (Ultrasonics) Ltd., Warton Road, London E.15.1 

icision Aerial Dish 

» OLLED out” recently at Marconi’s mechanical engin- 
b eering works at Felling was a 30-foot diameter experi- 
tal dish reflector, believed to be the first produced in 
at Britain, designed to operate at wavelengths down to 3 
It is now undergoing an intensive program of load and 
setion tests. 

Several completely new production techniques had to 
ievised in order to ensure a sufficiently high degree of 
ision and this very large dish has been manufactured 
t a measured surface accuracy of better than 20 thou- 
Iths of an inch standard deviation. Accurate reflectors 
his type working at these high frequencies are likely to 
increasing use in the field of satellite tracking. 

irine Reactor 

COMPACT reactor system for marine propulsion, of the 
pressurised light water type, has been designed by a 
y group at the Gotaverken shipyard, Gothenburg. The 
tor would be suitable for installation in a 60,000 d.w.t. 
:er, has an estimated weight of 1,300 metric ton*, and 
Id not require more space than a pair of steam boilers 
a conventional turbine installation. 

The total weight of the machinery, including the nuclear 
ion, turbine, reduction gear, generators, etc., is approxi- 
ely 2,300 metric tons. The weight of a corresponding 
ventional diesel installation is about 1,900 tons, but to this 
ild be added the weight of the diesel fuel. 

npetitive A-Power 

LTHOUGH conventional power costs are expected to 
fall over the next five years, nuclear power costs may 
even faster. 

This is the view of a report, issued by the United States 
e Department, which foresees that nuclear power could 
commercially attractive in a number of countries in the 
r future. 

In some industrially advanced nations with high fuel 
;s, large-size nuclear reactors could be completed within 
years, it said. In other indu:trialised countries heavy 
rgy demands would permit the use of significant amounts 
nuclear energy. 

tope Analysis Trainer 

SIMPLE, robust unit has been developed for use in 
> schools and technical colleges to train students in the 
lysis of radiation from radioactive sources in order to 
ermine the nature of the isotope present. 


The unit has standardised components for simple pro¬ 
duction and is therefore low in price. 

It can be used to measure alpha, beta and gamma rays 
from a wide range of sources, including dry ash samples and 
liquid samples. 

The measuring chamber has a volume of 200 cubic 
centimetres when the source holder is fitted. The sensing 
element is based on a quartz fibre electroscope with a 100- 
division scale used in conjunction with a four-lens micro¬ 
scope. 

The quartz fibre is set to zero by using any external 
D.C. supply variable between 120 and 240 volts. Alternatively 
a friction charger can be built into the unit. 

The ancillaries include a set of filters for alpha and beta 
discrimination and sample absorption experiments. Normal 
room lighting is sufficient to illuminate the scale. 

[R. A. Stephen and Company, 120-126 Lavender 
Avenue, Mitcham, Surrey, England.] 

Seeking Flaws With Periscope 

A N industrial periscope that gives a direct, illuminated 
view of inaccessible parts of machinery has been de¬ 
veloped. 

The device is three feet long with a viewing angle of 
about 90 degrees. The operator places the angled end into 
the area to be examined and looks through an eyepiece which 
can be adjusted to suit the vision of the user. Illumination 
is provided by a 24-volt electric bulb in the nose of the 
instrument. 



A new method of scientific crime detection, was demon¬ 
strated recently at a symposium at General Dynamics 
General Atomic Division in San Diego. Known as Neutron 
activation analysis, it is able to expose and measure bits 
of evidence too small to be detected in any other way. 
The picture shows a tiny specimen being irradiated in a 
TRIG A atomic research reactor, preparatory to examining 
it for traces of gunpowder residue. A grease smear from 
a suspect's shoes, or tiny fragments of soil, glass, paint or 
hair are some of the substances which can successfully 
be analysed. 
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The valves in the Super Radiotron range offer unparalleled uniformity of characterist 
coupled with top performance and dependability and the 12AU7A general purpose medium-i 
twin triode, being the end result of a programme of continuous improvement, is no exceptic 
For example: 

A strengthened mount structure reduces microphonic effects; pure tungsten heater w 
ensures long life; low interface cathode gives long and trouble free service in critical applicatio 

These important features plus its compact size combine to produce a valve worthy of 
place in the Super Radiotron range, for use in your TV, radio, HI-FI and industrial designs. 

AMALGAMATED WIRELESS VALVE CO. PTY. LTD., SYDNEY, MELBOURNE, BRISBANE 

A66 
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CIENTIFIC NEWS—cont. 

For this type of inspection objects must be seen with 
irity but without exaggeration and this is achieved by a 
seise system of prisms, mirrors and specially designed 
ises. 

The design allows for the viewing angle to be varied 
* individual applications such as the inspection of tanks, 
ilers, engines or furnaces. 

[Kershaw Division of the Rank Organisation, Mortimer 
>use, 37-41 Mortimer Street, London, W.I., England.] 

ack-Resistant Rubber 

TEAM of research scientists has succeeded in modifying 
^ the molecules of rubber ^nd plastic compounds in such 
way that the compounds acquire a built-in immunity to 
icking, decomposition and the effects of oxidation. 

This they have done by completely saturating the mole- 
es of the compounds. The addition of hydrogen closes the 
is existing in unsaturated molecules where oxidation attacks 

prevalent. 

The method uses a soluble catalyst to pass in hydrogen 
ier pressure. Because the catalyst is soluble it is in the 
it form for the maximum contact with the material to be 
frogenated. 



ihn Connell, Boeing flight test ground engineer, is 
10 wn at the control panel for a new water ballast sys- 
m installed aboard a Boeing 707-320B for the U.S. 
ideral Aviation Agency type certification flight demon¬ 
rations, The test engineer at the control panel can 
adily vary the plane's centre of gravity by transferring 
ater from one section of the system to another, using 
ur electric pumps. Picture at right shows some of the 
5 56-gallon aluminium barrels which were installed in 
the passenger cabin and cargo space. 

The process has not yet reached the commercial stage, 
; it is expected to lead the way to better materials 
oughout the full range of plastic and rubber compounds. 

[B. F. Goodrich Research Centre, Brecksville, Ohio, 
5.A.] 

iangular-Shaped Screws 

TRIANGULAR screw in production in America is said 
^ to be more effective than round self-tapping screws for 
chine assembly. 

The points of the triangle act like the cutting lands of 
egular tap, but the threads are cold-formed rather than 
. The maker claims this produces a closer thread and 
Dids the danger of chips dropping to the bottom of blind 
les. The screws are also said to be more resistant to 
>sening by vibration than ordinary screws with washers. 

[Continental Screw Company, 459 Mount Pleasant 
eet. New Bedford, Massachusetts, U.S.A.] 

etui And Plastic Alloys 

LLOYS of powdered metals and high-temperature plas- 
1 tics have been produced in America for slip rings and 
ling brushes on electric motors and generators. 

The sintered alloys provide electrical conductivity while 
: plastics in them give a low coefficient of friction. 

One of the first components made from this mixture, 
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it is stated, was able to withstand a temperature of 700 de¬ 
grees Fahrenheit under moderate loads. It is suggested that 
instrument bearings, oxygen valve seats and low friction 
components requiring thermal conductivity might be suitable 
end-products for the alloys. 

[Polymer Corporation, Reading, Pennsylvania, U.S.A.] 

Untarnishable Silver 

S PECIALLY suitable for protecting the surface of silver¬ 
ware, which it makes impervious to foodstuffs, atmos¬ 
pheric corrosion or chemical attack, is an electroplated finish 
based on rhodium. 

Indistinguishable from silver, the coating is easily strip¬ 
ped, that is, it does not require treatment in such things as 
boiling sulphuric acid, if the protected article is damaged and 
needs repair. Once the base has been made good, the coating 
can be applied again. 

Articles which have been given the rhodium plating 
treatment need only an occasional wash to keep them shin¬ 
ing. Rhodium, one of the metals of the platinum group, is 
more resistant to chemical attack than platinum and is harder 
than either platinum or palladium. 

The treatment can be applied to many non-ferrous 
metals and has a large number of potential applications espe¬ 
cially in the electrical and electronic fields. 

[B.J.S. Electroplating Company, 346 Kilburn High Road, 
London, N.W.6, England.] 

Cable Replaces Piston Rod 

U SE of pneumatic cylinders in restricted space is some¬ 
times difficult because room must be found for the 
entire length of cylinder and piston rod when in extended 
position. 

This difficulty has been overcome by an American device 
which uses a cable instead of a rigid piston rod to transmit 
the movement of the pneumatic piston. 



The steel aircraft-type cable is coated with nylon and 
can be run over sheaves at each end of the cylinder, thus 
enabling the cylinder to be put at the side, rather than at 
the end, of the device to be actuated. 

[Tol-O-Matic Inc., 246 10th Avenue, S. Minneapolis, 
Minnesota, U.S.A.] 

Shingles From Super Alloy 

L IKE a beacon, the manned Mercury capsule glows red 
as it is buffeted by the frictional heat of earth’s atmos¬ 
phere upon re-entry. Its tough outer skin—shingles made of 
a nickel-base superalloy—protect it from damage during this 
hazardous phase of its journey. 

The outer skin material is called “Haynes” alloy No. 
R-41 and is one of the new breed of high-strength, heat- 
resistant metals that have helped make these space probes 
possible. The alloy possesses exceptional strength at tempera¬ 
tures in the range of 1200 to 1800 deg. F. 

Major strengthening elements in R-41 are aluminium 
and titanium. Since these metals would boil away if the 
alloy were made in a conventional furnace, all mixing, melt¬ 
ing, and pouring is carried out in a sealed furnace where 
an extremely high vacuum is maintained. This vacuum is 
held until the alloy solidifies. The result is a very pure, 
exceptionally uniform ingot. 

[Union Carbide International Co., 270 Park Avenue, 
New York 17, N.Y.] 


















feature • 


OVERLOAD METER PROTECTION — now fitted to all 
Multimeters. 

TERMS AVAILABLE —Cash or terms. Write to us for details. 
FACTORY SERVICE — Remember Paton Instruments are 
Australian made and thus can offer distinct service advantages. 
TAUT BAND SUSPENSION —No springs, no pivots, no jewels. 
Now available ... “The* Ultimate in Consistent Reliability." 



• MODEL M32 


The 3 PATON 32 Range Multimeters are: 

Model M32 1000 Ohms/V Pivoted Movement £14 17 6 

„ ,, „ Taut Band £16 7 6 

Model MX32 20000 Ohms/V Pivoted Movement £23 10 0 

„ „ „ Taut Band £25 0 0 

Model MXL32 40000 Ohms/V Taut Band onlv £29 5 0 



# MODEL ET4a 


Ranges: M32, MX32, MXL32. 


Volts D.C. 0/0. I -3-10-30-100-300-1000 7 

Volts A.C. 0/3-10-30-100-300-1000 6 

Current D.C. 0/1-3-10-30-100-300 mA. -1-3*10 amp 9 

Current A.C. 0/1 mA. (lor use with ext. current 

transformers) I 

Ohms 0/100: 0/10000: 0/1 Megohms 3 

Decibels Ref. level I mW. in 600 Ohms 3 

Decibels Ref. level 6 mW. in 600 Ohms 3 

Total 32 


PATON TUBE TESTER— Model ET4a tests all types of 
receiving tubes, including the television range and picture 
tubes. 

ELEMENT SWITCH —Incorporates an obsolescence free 
point 10-element Self-Cleaning Lever Switch Selector for 
Shorts and Merit Test. 

Model ET4a—Price: £37/15/-. 

Picture Tube Extension Lead, £2/12/6 extra. 

Send for ET4a leaflet. All prices quoted, Plus Tax. 

Specialists in Electrical Measuring Instruments 
and Rotary Switches . 


Established aver 25 years. 

PATON ELECTRICAL PTY. LTD. 

90-94 Victoria Street. Ashfield. Phone: 71-0381 REPRESENTATIVES ALL STATES 
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IENTIFIC NEWS 
—cont. 
NA TV Transmitters 

MALGAMATED Wireless (Aus- 
tralasia) Limited has received an 
er for two Australian-made trans¬ 
fers and associated equipment for 
th Queensland’s commercial televi- 
station, RTQ7, at Rockhampton, 
he Chairman of Directors of A.W.A. 
Lionel Hooke, said this would he the 
ipany’s tenth locally made transmitter 
an Australian commercial television 
ion. Six had been installed in Vic- 
; one in Tasmania and three awaited 
allation in Queensland, 
ir Lionel said that, in addition to 
>e, two transmitters had been deliver- 
and 12 were in processs of 
tufacture for the Postmaster-General’s 
iartment for A.B.C. National stations 
Canberra and provincial areas. 



tape, which a 704 data processing system 
then uses to transform the picture ele¬ 
ments into the Mercator view. 

The computer manipulates the infor¬ 
mation to produce a reconstructed or 
“rectified” set of numbers. This is, in 
effect, a numerical image. The image is 
then re-recorded on magnetic tape, which 
is used to reproduce the final photo map 
in a reverse of the input process. 

electronic " Hint " 

A T a recent electronics exhibition in 
London “according to the B.B.C.,” 
there was a device of endearing 
simplicity — a deterrent to the after- 
dinner speaker who doesn’t know when 
to sit down. A tactical red light tells 
him when his time is up. If he presses 
on regardless, then — after a discreet 
pause — he is gently rebuked by a buzz¬ 
ing signal. And if that doesn’t stop him 
the device simply switches his micro¬ 
phone off. 

Remote TV 

T HE Norwegian Telegraph Adminis¬ 
tration has recently built a tele¬ 
vision station on the island of Bokn in 
Stavanger Fiord which is operated by 
remote control from the mainland by 
means of a VHF radio link. The trans¬ 
mitters selected for the station—two 4 
kW vision and two 1 kQ sound—are of 


w forward voltage, low capacitance 
d ultra-fast recovery time are 
timed for these germanium, gal- 
m-antimonide and gallium-arsenide 
ides* Manufactured by Micro 
ate, they are intended primarily for 
e in high speed computers. (Details 
>m Ad Auriemtslnc., 85 Broad St., 

New York 4, New York.) 

vs Weather Maps 

N experimental technique which 
converts satellite cloud photographs 
digital form, reconstructs them in a 
tal computer and then reproduces 
n as a Mercator projection has been 
eloped by engineers of IBM’s Federal 
:ems Division in America, 
he technique makes possible the pro- 
tion of composite cloud photo maps 
r large land areas, including contin- 
i, for the first time. The maps can 
made by automatically superimposing 
umber of reconstructed satellite pic- 
s on a Mercator map of the same 
e. 

n operation, IBM uses a scanning 
mique similar to the type used in 
vision receivers. To use real data 
Air Force supplied 35 mm. pictures 
m NASA’s Tiros meteorological satel¬ 
lite pictures are scanned horizontally 
vertically by a beam of light only 
ee-thousandths of an inch in diameter, 
er the beam passes through the film, 
s sensed by a photo-cell and changed 
an electrical signal. 

\11 digits are recorded on magnetic 
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Employing two mercury-filled stain¬ 
less steel sensing elements, this Part- 
low instrument indicates wet and dry 
bulb readings continuously and also 
incorporates switch mechanisms for 
automatic control of temperature and 
humidity. (Information from Ad 
Auriema.) 

Marconi manufacture, and are suitable 
for unattended operation. In addition to 
the transmitters, Marconi’s supplied and 
installed program input and ancillary 
equipment. 

Sounds And Scents 

N ORMAL perfumes treated by ultra¬ 
sonic waves develop new odours 
which do not exist in nature, it is claim¬ 
ed in an American patent. 

The process is said to yield pleasant 
odours which cannot be obtained by 
chemical synthesis or mixing natural 
essential oils. It is claimed to be the 
first process to be able to change an 
unacceptable odour into a perfume. 

[Dr Eric C. Kunz, Fletcher, North 
Carolina, U.S.A.] 



World-famous 

miniature 

Soldering Instruments 



Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele^- 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustration Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St, Sydney. 2 0233, Ext 279. 

am 
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A Simplified 
Electric 'Brain" 


I N the original “brain” — perhaps 
“syllogiser” is a less ambitious name 
— described in the February and March. 
1960, issues of this magazine, no fewer 
than 30 relays were needed to simulate 
the various logical operations of the 
human mind. 

In the new version, no relays at all 
are used, all functions now being per¬ 
formed by multi-pole rotary switches. 
The functions possible on the earlier unit 
are still able to be performed, plus an 
additional function which will be found 
useful. 

In designing the new model, the 
authors are indebted to Messrs Noel 
Bignell and David Andrews, whose con¬ 
tributions to “R, TV and H” after the 
original design was published helped to 
suggest some of the developments in this 
model. 


Some two years ago we presented a series of articles on the design ar 
construction of an "electrical brain," a logic machine which could be us< 
to demonstrate or to check human deductive reasoning. Since then, v 
have arrived at a greatly simplified and rather more versatile mod 


By Vol Molesworth, M.A. and Jamieson Rowe 

All men are red-haired. 


“You can’t get an apprentice who isn’t 
a fool.” This can be set up, in logical 
form, as the conclusion of a syllogism, 
i.e, “All apprentices are fools.” We may 
now ask him why he believes this and 
he may shrug and say, “Well, they’re 
young.” This gives us the minor pre- universal affirmative, the particular 
nuse of a syllogism, ‘All apprentices are Amative, the universal negative and 
young.” If we now construct a syllo- • - 


Some men are red* haired. 

No men are red-haired. 

Some men are not red-haired. 

These are called respectively 


BASICALLY THE SAME 

The new syllogiser is basically the 
same as the original. It simulates 
human reasoning by knitting together 
two pieces of information to produce a 
further piece of information. 

Suppose, for example, a scientist said 
that natural satellites have elliptical 
orbits, whereas the moons of Mars ex¬ 
hibit nearly circular paths around their 
planet. From this he concluded that the 
Martian moons are sputniks. This piece 
of reasoning can be set out as the pre¬ 
mises and the conclusion of a syllogism 
(the name coming from a Greek expres¬ 
sion meaning “to reckon together.”): 

All natural satellites are possessors of 
elliptical orbits. 

No Martian satellites are possessors 
of elliptical orbits. 

Therefore: No Martian satellites are 
natural satellites. 

The same process can be used to dig 
out the hidden assumption in an argu¬ 
ment. Suppose a factory manager says, 


gism which validly implies his conclu¬ 
sion, the major premise (on which his 
whole argument depends) immediately 
makes itself clear: 

All young are fools. 

All apprentices are young. 

Therefore: All apprentices are fools. 

The major premise may be true or 
false—it is a matter of opinion—but 
at least as it stands it is untested and 
open to doubt. The use of the syllogism 
therefore has the force of bringing such 
hidden premises into the open, and per¬ 
haps causing us to look again at some 
of our assumptions. 

It will be seen from the two examples 
given that every syllogism consists of 
thtee statements (or propositions, to bor¬ 
row a word from the language of philo¬ 
sophy), the first two implying the third. 

Each of the three propositions has 
the same logical structure. It consists 
of two terms, a quantity (“all” or 
“some”) and a quality (positive or nega¬ 
tive). When we make a statement, form 
an idea or observe some event, we use 
the form of a proposition 


particular negative. For an exact 
bal parallel, the universal neg; 
would be formulated as “all men 
not red-haired,” but unfortunately 
can sound as though it meant some i 
at least, are “red-haired,” which is p 
cular affirmative. For clarity then, 
say “no men are red-haired” (sh< 
this be the case). 


The universal affirmative statemer 
called an “A” proposition. In 
shorthand notation of logicians, a 
versal affirmative proposition is thui 
the form MaY—meaning “All M 
Y.” Similarly, particular affirms 


universal negative statements “E” pr< 
sitions, and particular negative si 
ments “O” propositions. “XeZ” Wi 
thus mean “No X are Z,” for exarr 


NOT SUFFICIENT 


The foregoing would be sufficien 
we always used our terms in the s 
order, but in fact we' do not. It mi 
a big difference whether we say 
husbands are men” (which is true] 
‘All men are husbands” (which is 


First of all we must say, think of, or viously false, because some men sf 
observe SOME- all of their money on radio!) 


u p my 


+ - 


Y M 


« % 

SYLLOGIZE* 

# e #> f Y « 

X»Y XiY X«Y XoT «»** 


A front view of the prototype syllogiser „ showing one pos¬ 
sible physical form it may take . It may be built as 
either a mains-operated unit or a self-contained battery 
powered unit . There is nothing critical about the circuit, 
which may be wired by complete newcomers to the art . 
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THING, which 
gives us the first or 
“subject” term of 
our proposition. And 
secondly, we must 
go on to describe, 
recognise or identify 
it in some way; this 
gives us our second 
or “predicate” term. 

It is not sufficient, 
however, merely to 
state subject and 
predicate, e.g., 
“men” and “red- 
haired.” We must 
make it clear 
whether we are re¬ 
ferring to all, or 
only some, of the 
subject, and whether 
we are affirming or 
denying the predi¬ 
cated characteristic. 
These two variables 
give us four pos¬ 
sible forms of pro¬ 
position; e.g., 


We need, therefore, to be able to 
verse the order of the terms. Thu 
our logic machine we need a swi 
to select terms, at each “end” of 
propositions. We could combine 
functions of these switches by mal 
a single, multi-position switch select 
possibilities, but this gives less chi 
to the operator, and prevents the 
elusion of a very useful and insti 
tive feature, as we shall see short] 

A premise-making circuit, then, 
sists of an input switch selecting eii 
of two terms (say M or Y) as our 
term, a quantifier switch selec 
either universal or particular (“all 1 
“some”), a qualifier switch selec 
either positive or negative (“are 1 
“are not”), and an output switch sel 
ing the output term (i.e., Y or M) 

A complete logic machine will 
two such circuits, to enable the 
premises of a syllogism to be set 
It will also have connecting or “ded 
tion” circuitry to deduce electrically 
logical implication of the two premii 
And finally, it will have indication 
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SLIMLINE 1 


Loudspeaker System 
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FEATURES: 

Takes up little room (size is 25" x 20" x 7"). 

Weight: Only 32 lbs. 

Low cost (Aust. Retail Price: £67.8.0). 

Suitable for wall, floor or table mounting, in any position. 

Its attractive appearance appeals to the lady of the house. 
Finish: Walnut, mahogany or oak. 

BRIEF SPECIFICATIONS: 

Impedance: 10/15 ohms. 

Maximum Input: 15 watts r.m.s. (30 watts peak). 

Frequency Range: Down to 30 c/s without frequency-doubling. 

Available from all Hi-Fi Dealers throughout Australia 


Post this coupon for further details. 


Please send me literature 
about the Wharfedale Slimline 2 
Loudspeaker System 


Name:. 
Address : 


INTERSTATE REPRESENTATIVES 

New South Woles: Audio Engineers Pty. Ltd., 422 Kent Street, Sydney. Telephone: 29-6731. 
South Australia: L. S. Wise Ltd., 196 Cities Street, Adelaide. Telephone: 8-5818. 

Queensland; Sydney G. Hughes, 154-158 Arthur Street, New Farm, Brisbane. Telephone: 58-1014. 
Western Australia: Athol M. Hill, 842 Hay Street, Perth, Telephone: 21-7861. 
Tasmania: K. W. McCulloch Pty. Ltd., 94 Cameron Street, Launceston. Telephone: 2*5322. 

Australian National Distributors: 

**« f* m* a a Telephone: 63-8166, 63-8211 

Jimon way rty . Ltd. 28 Elizabeth st„ MELBOURNE, victoria 
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uitry to allow the conclusion (if there 
one) to be determined. 

In the earlier logic machines describe 
d in this magazine, relays were used to 
erform many of these functions. In 
lie unit which we are now presenting, 
owever, all logical functions are per- 
ormed by rotary switches and no re- 
ays are required. An examination of 
he circuit will show how it functions. 
Across the two points A and B ap- 
ears a 6-volt supply, from either a lan- 
rn battery or a small transfer mer-rec- 
ifier circuit. In the “operate” position 
f the function switch, the “conclusion” 
amps at the extreme right of the cir- 
uit are connected to this supply, via the 
jgical function circuitry in the centre 
nd according to the rules of the syl- 
bgism. 

If there is a valid conclusion from 
he two premises set up on the switches, 
he conclusion lamp or lamps concern- 
d will glow; if there is no valid con- 
lusion, none will glow; and if either 
f the premises set up are nonsensical, 
he circuit will emit a buzzing noise— 
ndicating that the operator has made 
n error! 

To follow the operation of the logic 
ircuitry, direct your attention first to 
ie point A. In the “operate” position, 
ii& point connects to the first switch of 
le major premise circuit, marked “U- 
to signify that it selects the quan- 
ifier (“air* or “some”) of the major 
remise. 

Depending upon the position of this 
witch, the positive side of the supply 
onnects to one of two poles on the 
ext switch, selecting the quality (“are” 
r “are not”) of the major premise. Af- 
r passing through the first two 
witches, the supply will thus be con- 
ected to one of four wires, depending 
n the form of the major premise— 

, E, I, or O. 

One remaining thing has to be deter- 
ined before the major premise has 
een fully set up — the order of the 
jrms. The next switch, therefore, sel- 
cts the subject of the major premise, 
vhich may be the “major only” term 
Y or the “middle” or “common to both” 
erm M. 

MPORTANT TERM 

The common term, incidentally, is the 
erm present in both the premises of 
he syllogism. It links the two together 
nd allows a conclusion to be reached, 
f there were no common term, there 
ould be no conclusion, for the two 
impositions in the premises would be 
unconnected. For example, we cannot 
alidly deduce anything from the two 
tatements, “All horses are animals” and 
Some pigs are dirty,” as there is no 
niddle or common term to connect the 
two. 

Note that the E and I forms of the 
premise do not pass through the term- 
selecting section of the circuit, but pass 
straight on to the minor premise cir¬ 
cuitry. This is because logically the 
order of terms in E and I propositions 
is immaterial to the syllogism-—both or¬ 
ders are equivalent. 

It matters little whether we say “No 
radiomen are idiots” or “No idiots are 
radiomen,” for both propositions are the 
same. If one is true, so is the other. 
Similarly with I propositions—if “Some 
scientists are men,” then it is equally 
true to say, “Some men are scientists.” 

When the subject term of the major 
premise has been selected, the premise 
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This table gives 
the only combina¬ 
tions of premises 
which should re¬ 
sult in conclus¬ 
ions, and the ap¬ 
propriate conclus¬ 
ions. Its use is 
explained in the 
text , 


TABLE OF VALID SYLLOGISMS 


MAJOR 

MINOR 

CONCLUSION 

MaY 

XaM 

XaY and XiY 

MaY 

XiM or MiX 

XiY 

MaY 

MaX 

XiY 

MiY o, YiM 

MaX 

XiY 

MeY or YeM 

XaM 

XeY and XoY 

MeY or YeM 

XiM or MiX 

XoY 

MaY or YeM 

MaX 

XoY 

YaM 

XoM 

XoY 

YaM 

MaX 

XiY _ 

YaM 

XeM or MeX 

XeY and XoY 

MoY 

MaX 

XoY 




is fully set up, because the predicate 
term must be the term not selected as 
the subject if the premise is to make 
sense. However, a predicate-selecting 
switch has been provided, to demon¬ 
strate the paralysing effect to the syl- 
logiser if a “nonsense” premise is set up. 

Nonsensical premise^ are of two gene- 

PARTS LIST 


1 1 pole 2 position rotary switch 

3 2 pole 2 position rotary switches. 

1 4 pole 2 position rotary switch. 

1 5 pole 2 position rotary switch. 

1 6 pole 2 position rotary switch. 

1 8 pole 2 position rotary switch. 

2 Single pole single throw toggle sw. 
1 Small instrument case. 

I Power Transformer, 240 volts to 
8 volts. 

1 Bridge rectifier, ^440/1/2 or 
similar. 

1 2000 up 12 volt electrolytic capi- 
citor. 

4 6 volt pilot lamps and bezels. 

2 1N2858 silicon diodes or similar. 
Buzzer, knobs, wire solder, etc. 


ral types—empty or “stammer” state¬ 
ments, and self-contradictions. 

Empty statements are those which af¬ 
firm that the predicate term includes all 
or some of the same term as subject. 
Examples are “All n)en are men” and 
“Some horses are houses.” Such state¬ 
ments do not really sav anything; they 
merely stammer the first term twice. 
Possible empty or “tautological” state¬ 
ments in the major premise are YaY, 
YiY, MaM and MiM. 

Self-contradictory statements are those 
which deny that the predicate term in¬ 
cludes all or some of the same term 
used as subject. Examples of these 
statements are “No ipen are men” and 
“Some horses are not horses.” Quite 
obviously, such statements can say noth¬ 
ing because they contradict themselves. 
Possible major premise self-contradic¬ 
tions are YeY, YoY, MeM and MoM. 

Although nonsensical statements may 
be of two types, however, they all have 
one thing in common. In all such 
statements the same term is used in the 
subject and predicate positions. In other 
words, nonsensical statements are all of 
the form “Y...Y” or 

To demonstrate tfie effect of such 
nonsense statements, the circuit has a 
predicate selection switch for each pre¬ 
mise. These switches play no part in 


the deduction circuitry, but are arranged 
so that it is possible to cope with non¬ 
sense statements. When a term is used 
both as subject and predicate in either 
premise, two things occur to indicate the 
setting up of a faulty premise: a buzzer 
gives the operator a “raspberry” and 
the earth return of the answer lamp cir¬ 
cuitry is disconnected. 

The “brain” is thus paralysed, emit¬ 
ting only rude noises, in effect, it has 
been shocked into a nervous breakdown 
by the nonsense which the operator has 
accidentally fed into it. 

After the setting up of the major pre¬ 
mise, the positive supply polarity will 
be connected to one of five wires which 
proceed to the minor premise circuitry. 
These wires are marked YaM, MaY. 
MoY, and the two common wires “E” 
and “I.” 

ONLY FIVE USED 

You may be wondering why the sixth 
possible output of the major premise, 
that corresponding to a YoM proposi¬ 
tion, does not connect to the minor pre¬ 
mise circuitry. The reason for this is 
simple; the YoM major proposition pro¬ 
duces no valid conclusions, irrespective 
of the minor premise selected. There 
is thus little point in carrying its wire 
into the minor premise circuitry. 

The minor premise circuitry has four 
switches as before, with the fourth or 
“predicate term select” switch used only 
to indicate nonsense premises. The 
three logic circuit switches are in a dif¬ 
ferent electrical order to those of the 
(Continued on page 14!) 



£3/6/11 

Hand nr desk 
mounting. 

counter¬ 
balanced base, 
ivory plastic 
housing. 


(HANDLERS PTY. LTD. 

Albert and Charlotte Brisbane. 

and leading wholesalers. 
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AN SSB TRANSMITTER 
FOR THE 144Mc. BAND 

The interest aroused by our last series of articles on SSB, plus the cur¬ 
rent increase in activity on the VHF bands, has prompted the publica¬ 
tion of this article on an SSB transmitter for l44Mc. Whether you use 
the design as is, or simply extract portions for inclusion in your own 
design, we have no doubt you will find it of interest. 




of difficult locations, and we could 
worse than follow their example. Wi 
this unit, it is still possible to use A 
for cross-town contacts but to switch 
SSB when the going gets tough. 

Before giving details on the constri 
tion of the unit, it may be as well to d 
cuss some aspects of the circuit desij 

Though by no means a hard and f i 
rule, it has become standard practice 
produce a 144Mc SSB signal by act 
ally generating the SSB at 14Mc ai 
heterodyning it with another signal 
130Mc to produce a sum frequency 
144Mc. Our transmitter follows tl 
practice. 

Looking at the circuit diagram it c 
be seen that the phasing type sidebai 
generator is substantially the same 
that published in the February to M 
issues of this journal. The major d 
ference lies in the frequencies of t 
tuned circuits LI to L4 (14Mc instead 
9Me) and the use of an RC RF pha 
shift network instead of the two c< 
system previously used. 

The voice operated control system 
also identical with that of our previo 
transmitter and, as these two portions 
the circuitry have been discussed at sot 
length in the aforementioned articles, : 
more will be said about them here. Re 
ders need only refer back to these i 
tides for a detailed description. T 
actual layout of this seefion and t 
components used will be discussed la 
in the article. 

A signal at 130Mc is generated 
multiplying 18 times from a 7,2221 
crystal. One half of a 12AT7 (V7 
is used in a “Robert Doller” overto 
circuit to multiply the signal three tim 
to 21 Me, while the second half (V7 
runs as a harmonic amplifier also mi 
tiplying three times. The 65Mc sigr 
from this valve is applied to the grid 
a 12BY7 which doubles in its plate c 
cuit to 130Mc. 


By Keitli 

T O those who think that “sideband” is 
very difficult to build and get going 
and who imagine that this would be 
doubly so at 144 Me, it might be inter¬ 
esting to note that this transmitter was 
operating exactly three days after con¬ 
struction commenced. The reason for 
this “rush” job was as follows: 

Several months ago the author was 
requested to deliver a lecture to the VHF 
and TV group of the W.I.A. (N.S.W. 
Div.) on the subject of “SSB on 
144Mc.” Although we already had an 
adaptor to heterodyne the signal from 
an existing 14Mc SSB transmitter to 
144Mc, it was realised that this principle 
would be of little use to the ardent 
VHF man. because he would be hardly 
likely to have an existing 14Mc trans¬ 
mitter. A very large percentage of the 
amateurs who operate in the VHF 
region are holders of the limited licence 
and so would have little use for equip¬ 
ment operating below 50Mc. 

With these thoughts in mind, con¬ 
struction of the transmitter was com¬ 
menced one week before the lecture was 
due. Production of the metalwork and 
mounting of the major components took 
one night, wiring a second night and 
testing and aligning a third night, all 
work being done between the hours of 
8 and 11 p.m. 

In all honesty it must be confessed 
that “some cleaning up” was necessary 
before presentation of the unit here, but 
this was mainly around the front panel 


Jeffcoat 

and did not actually improve the per¬ 
formance. In point of fact, it would be 
rather difficult to improve the perform¬ 
ance, since power output is maximum 
for the type of output valve used and 
unwanted sideband and carrier suppres¬ 
sion are well within the accepted limits 
for a phasing type SSB rig. 

At the time the unit was constructed, 
it was nof intended to publish details 
in this magazine but the interest aroused 
then and since has been considerable. 
In fact, it has prompted us to construct 
a complementary high-power final, 
which will probably be described in a 
later issue. 

At this stage many amateurs might 
be inclined to ask why they need SSB 
on 144Mc. Certainly there is no lack of 
spectrum space, if one considers the 
4Mc which is available on this band, 
though there is some crowding on the 
first megacycle in the capital cities, par¬ 
ticularly when a contest is on. Those 
who have good locations (height, etc.) 
and indulge mainly in cross-town “rag 
chewing” could find little use for it, aside 
from the advantages of having voice con¬ 
trol and thus some freedom from the 
lengthy “monologue?” type of QSO. 

On 144Mc, as on the HF bands, the 
advantage of SSB is its proven ability to 
maintain a contact under difficult con¬ 
ditions. Amateurs in the United States 
and in other countries have proved the 
advantages of SSB at VHF for working 
DX and overcoming the disadvantages 


Because good frequency stability is 
necessity with SSB, the crystal oscillat 
is run from a voltage-regulated sectii 
of the power supply, while the oth 
stages are run directly from the HT lir 
Simple capacitance coupling is us< 
between the stages. 

The 130Mc signal from the plate 
the 12BY7 is capacitively coupled to tl 
control and suppressor grids (parali 
connected) of V9, another 12BY7. Tl 
valve also has the 14Mc SSB signal f< 
to its control and suppressor grids ai 
acts as a mixer for the two signals. Th 
arrangement of feeding the two signa 
into the parallel-connected grids tm 
appear a little unusual but it was tl 
best of many methods which we trie 
with this valve. Other valves were ah 
tried in the circuit but none worked 4 
well as the 12BY7 connected as showi 
The cathode of this valve is applie 
to a relay contact which raises it abo\ 
ground to switch the transmitter off. Th 
same relay contact operates the aerii 
changeover relay. 

The plate circuit of V9 is tuned t 
144Mc, the sum frequency of its tw 
input frequencies and our desired outpi 
frequency. A balanced tuned circuit i 

It may appear from this 
underchassis view of the 
unit that wiring is some¬ 
what cramped but there 
is plenty of room for the 
components provided 
some care is exercised 
in the layout . 
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How to catch all those elusive notes! 

Don’t always blame the recorder or the mike. Sounds can blur ever so 
easily if the recording tape you use dpesn’t meet the demands of your 
recorder. Professional Companies whose reputations depend on recording 
quality prefer to use Emitape—not only for its quality but for its reliability. 
The majority of Australian Broadcasting Stations use Emitape—as does 
the B.B.C. which uses Emitape 9 out of every 10 times. Whatever you’re 
recording, whether it’s brassy, brittle or balmy . . . always use Emitape for 
consistent perfect quality. Professionals do . . . why shouldn’t you? 


E.M.I. (AUSTRALIA) LIMITED, 
301 Castlereagh Street, Sydney. 


TR2340P 
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I FINALS 
METER I 


AERIAL TUNE 


[QQE03/12 


12BY7 


12AU7 


12ATY AUDIO PSN 


14Mc CRYSTAL] 


VOX RELAY 


12ATY 


12AU7 


his rear view of the unit shows the position of most of the major components. The filter choke and voltage regulator 
alves are obscured by the power transformer, and the aerial changeover relay is directly behind the twin 50mfd 

electrolytic capacitor . 


uctively coupled to the plate tuned 
:uit of V9 and transfers the signal to 
grids of the output valve (VI0) a 
d pentode type QQE03/12. 

\ separate negative bias supply feeds 
ntis 22.5 volts to the grids of this 
ve, which is run in class AB1. The 
te and screen of the valve require 
s 300 and plus 200 volts respectively, 
ese voltages are fairly critical, par- 
ilarly the grid and screen volts, if the 
ve is to remain in this substantially 
jar class of operation. 

The plate tuned circuit of V10 is a 
anced, or push pull, arrangement and 
output from it is taken via a two- 
n link to the aerial changeover relay, 
e small capacitor in the grounded end 
the link is used for balancing out any 
ly reactance which may appear in 
feedline to the aerial. 

F. INDICATOR 

IF from the co-ax output connector is 
through a 6.8pF capacitor to an 
^81 diode where it is rectified and fed 
the indicating anode of a TG121A 
'-voltage gas discharge indicator tube. 
The cathode of this tube is earthed and 
sustaining plate is fed from the HT 
; through a 470K resistor. Once a 
tain ’potential has been) applied to the 
)de and the gas ionised, a very small 
tage (as low as 500 millivolts) applied 
the indicating anode will cause a glow 
appear on the face of the tube. This 
w is variable up to around 6-8 volts, 
en saturation takes place. It makes a 


very convenient RF indicator and tuning 
device. 

The power supply is fairly\ conven¬ 
tional and, because of space considera¬ 
tions with the chassis size used, makes 
use of silicon diodes throughout. The 
particular transformer we used had three 
6.3 volt filament windings and these were 
wired in series to produce a voltage 
which could be rectified and used to 
power the aerial changeover relay. 
Twelve volt filament wiring is used for 
all valves except the 6AL5 which has a 
separate 6-volt line runi to it. 

The stand-by switch disconnects the 
centre lap of the HT winding and at the 
same time applies 6.3 volts to the indic¬ 
ating pilot light on the front panel. 

Bias for the QQE03/12 and the RX 
AVC line is obtained by half-wave recti¬ 
fication from one side of the HT winding. 
A resistive divider is used to reduce the 
AC voltage to a value which is easily 
handled by the single silicon diode. The 
output voltage from the bias filter net¬ 
work is around 100 volts and in the 
transmitter/off position of the VOX 
relay, this voltage is applied directly to 
the grids of the output valve, effectively 
cutting it off. This prevents diode noise 
being transferred to the receiver. 

When the transmitter is switched on, 
the VOX relay earths one end of a 
second resistive divider and so reduces 
the bias voltage on the QQE03/12 grids 
to 22.5 volts. The 100-volt bias voltage 
is also fed out through the VOX relay 
to the AVC line of the receiver to mute 
it when the transmitter is operative. 


The unit is constructed on a standard 
12 x 6$ x 2* inch chassis with a 13 x 8 
inch front panel and while, at first glance, 
it may appear that it is somewhat cramp¬ 
ed for space, in actual fact there is 
plenty of room for everything, provided 
advantage is taken of the various mini¬ 
ature components available. Some care 
must also be exercised with regard to 
layout. 

COMPONENT LAYOUT 

The basic 14Mc phasing generator and 
the VOX circuitry follows pretty much 
the same layout pattern as the first SSB 
transmitter we published. This layout 
has proved itself in practice and we could 
see no reasons for any major deviations 
from it. 

Looking over the rear under-side of 
the chassis, the microphone input jack 
and audio volume control are at the 
front left-hand corner of the chassis. Be¬ 
low them and partially obscured by the 
wiring is the first audio amplifier valve, 
VI. Moving in a straight line and to¬ 
wards the rear of the chassis is the 
second audio amplifier and crystal oscil¬ 
lator valve, V2. The crystal is mounted 
to the left of this valve and above the 
chassis while the tuned circuit, and link, 
LI and L2, is just to the right of the 
socket and below the chassis. 

Immediately below V2 is the audio 
transformer which couples the signal in¬ 
to the audio Phase Shift Network, an 
Aswell unit of the same type as used in 
the previous transmitter. Because space 
was at a premium we were unable to 
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Fidelity of sound is attainable only through 
planned refinement in each of an instrument’s 
working parts. This PRECISION FEATURE 
— above all else —singles out the AKA / as 
a superlative recording and playback system. 
Professional facilities for recording excellence 
provided by the AKAl include Calibrated 
V.U. Meter, Editing Pause Lever, Synchronous 
Motor for constant tape speed, simple wrap¬ 
around tape threading, three-digit index 
tape courlter and new exclusive full fidelity 
(40-20,000 cycle) magnetic heads. 

Check and compare these features with any 
other recorder and AKAl will be your choice. 


Australian National Distributors: 

MAGNECORD INTERNATIONAL PTY. LTD. 

IS8 CLARENCE STREET, SYDNEY, N.S.W. 

PHONE: 29-5127 

Interstate Trade enquiries to: 

VICTORIA: V. Brull Pty. Ltd., 

Box 7, North Balwyn.WL 4654 

Neil Muller Ltd., 

Box 35. Unley, 71-1162 
QUEENSLAND: John Morris, 

Box 1608V, Brisbane, 2-3867 

Barrymore & Co. Pty. Ltd., 
Box M 974, Perth, 8-4492 


SOUTH AUST: 


WEST AUST: 




BUILT TO 
BROADCASTING 
STANDARDS 


KAI 


The AKAl Model 69 is now used 
in radio stations in all States! 


AKAl MODEL 69 

Monaural professional 
model for radio station 
and amateur uses of high 
standard. 

Price: £153.17.6 


Now available — 
Akai endless loop 
cassette. Invaluable 
where automatic 
repetition of record¬ 
ed material is re¬ 
quired. 


B851 


SPECIFICATION FOR M6 


(Illustrated) 


FREQUENCY RESPONSE: 40 to 20,000 CPS 
at ips, 40 to 14,000 CPS at 3£ ips. TAPE 
SPEEDS: 15, 7.5 or 3f ips SIGNAL TO 
NOISE RATIO: Better than - 45dB. WOW 
AND FLUTTER : .07% RMS at 7 5 ips TRACK 
SELECTOR CONTROL: Precision Indexed 
Head switching provides the following "inline” 
facilities — Tracks 1-3 or 2-4 Monaural and either 
2 or 4 Track Stereo Record and Replay. MOTOR 
AND DRIVE: Balanced hysteresis synchron¬ 
ous motor, belt coupled to speed stabilized 
flywheel/capstan tape drive. AMPLIFIERS 
AND EQUALISATION: Up to 6 watts per 
channel at low distortion with record and replay 
equalisation to Broadcast (NAB) Standards. 
CHANNEL SEPARATION : Better than 8QdB 
at 1,000 CPS INPUTS AND OUTPUTS: 
Low level, high impedance microphone input; 
high level line input; high impedance head 
output, 8/16 ohm amplifier output. INDEX 
COUNTER: Accurate, three digit type. REEL 
SIZE: 1" maximum (up to 2,400 ft. of tape). 
DIMENSIONS AND WEIGHT: 14 x20f x 
8i"; 47 lbs. INTERLOCKING CONTROLS: 
Prevent accidental erasure of recorded tapes; 
instantaneous start and split second accelera^ 
tion OPERATING POSITION: Vertical or 
Horizontal. MICROPHONES: Top quality 
dynamic finished brushed chrome and black. 


PRECISION DESIGN 

Creates precision sound 



Radio, Television & Hobbies, October, 1962 



























;e the same type of audio transformers 
; previously and used, Instead, a Japa- 
:se “Rex” type LT44. These have a 
>or response below 200cps, but this is 
desirable feature with SSB anyway. 

The two screwdriver adjustment potert- 
)meters mounted in the side of the 
assis and immediately below the audio 
5N are the 500-ohm balance controls 
the input and output side of the PSN. 
the right of the PSN is the 12AT7, 
, and the “modulating” transformers, 
so type LT44’s. 

The components which make up the 
? 90 deg. PSN are mounted on a tag- 
ip just below the oscillator coil L2 
that the leads from the transformers 
d the lirtk LI are kept as short as 
ssible. The combined audio and RF 
tputs are carried across to the two 
rrier balance pots mounted on the 
>nt panel to the right of the audio gain 
ntrol and microphone input socket. 

GLANCED MODULATOR 

The four diodes, two 680pF capacitors 
d the 500 microhenry RF choke as- 
:iated with the balanced modulators 
mounted on tagstrips soldered to the 
:k of these two pots. The balanced 
>dulator coil. L3, is wound on a Ducon 
mature oscillator former and is mouitt- 
in the chassis and just to the rear of 
se pots. 

The mixer valve, V9, is mounted on 
right of the balanced modulators and 
tuned circuit L4 is between this valve 
i L3. It is also wound on a Ducon 
illator former. The trimmer visible 
ow and to the left of this valve socket 
he 3/30pF unit which tunes L8. The 
1 of L8 is at the right of V9, while 
next socket to the right is the out- 
valve, V10. 

n order to prevent V10 from run- 
g into self-oscillation it was found 
:essary to install a small brass shield 
oss the socket so that the grid and 
te pins are separated from each other, 
hough the grid and plate tuned cir- 
ts are separated by the chassis, it was 
nd that the capacitance between the 
S was sufficient to cause oscillation 
h the valve operating in class AB1. 

The tuned circuits L8 and L9 are 
tially obscured by the shaft of the 
1/SSB switch, SI a and b, which runs 
iroximately 3/8in above them. The 
ee lugs visible at the rear of this 
tch are the connections of a 3 x 8 
J can-type electrolytic capacitor. Units 
this capacitor are wired in series with 
primaries of the three LT44 trans- 
mers. 

the three valves and plug-in relay of 
VOX circuitry are mounted in the 
tom left-hand corner of the chassis, 
ir sockets are hardly visible in the 
)tograph, being mainly obscured by 
two 500K pre-set pots mounted in the 
r of the chassis. These pots are the 
•X and ANTI-VOX pre-set controls 
1 should only be placed in position 
jr the rest of the VOX components 
e been wired in. 

he small transformer soldered to the 
z of one of the pots is the “Rex” type 
30 unit shown in the circuit. It has a 
3-up ratio of approximately 23/1 and 
pies the low impedance signal from 
voice coil of the receiver loudspeaker 
> the grid circuit of the ANTI-VOX 
plifier. 

The 12AT7 and the 12BY7 in the 130- 
generator chain run in a line with 
output valve and are just to the 
it of the octal socket used for the 


VOX relay. Starting at the rear of the 
chassis there is the crystal, tuned circuit 
L5, the 12AT7 and tuned circuit L6 and 
finally the 12BY7 with its plate circuit 
L7. 

The tagstrip to the right of this chain 
is used to mount the resistors and diode 
which make up the negative bias network. 
Further across to the right is an 8-lug 
tagstrip which is used to terminate the 
three 6.3 volt filament Windings and the 
HT secondary winding plus the four sili¬ 
con diodes used as rectifiers for the main 
power supply. 


OA81 


2.2pF 

Hh 


10K 

-VM 


0 


' (V) = 

o-ioouaS^- 001 
TO 0-1wA | 


RF TEST PROBE 


This simple RF probe can be used to 
test and align the transmitter if no 
GOO is on hand . The J0K potentio¬ 
meter is a sensitivity control for the 
meter , 

Moving towards the front panel we 
find the 10K wire-wound pot, used as 
a VOX sensitivity control, mounted just 
to the right of the output valve socket. 
Next in line is the mains and HT indi¬ 
cator lamps and the standby switch. The 
two voltage regulator valves are mount¬ 
ed at the rear of the indicator lamps. 

If a better idea of the wiring is re¬ 
quired, than can be gathered from our 
printed photographs, remember that 
glossy photographs are available through 
our query service. 

ALIGNMENT 

The upper chassis view of the unit 
shows the various valves and compon¬ 
ents just mentioned, along with the 
aerial changeover relay and output tuned 
circuits. The can alongside the power 
transformer houses the two 50 mfd- 
450 volt capacitors used in the main 
power supply. 

A “Pi” type co-ax connector is used 
for the output and the components as¬ 
sociated with the RF indicating device 
are mounted on a 4-lug tagstrip soldered 
to the back of this connector. The 
capacitor alongside this tagstrip is the 
aerial “reactance” trimmer. 

The meter in the centre of the panel 
is an 0-50 milliamp unit and measures 
the cathode current of the QQE03/12. 
Because of the difficulty of obtaining an 
exact impedance match to the plate of 
the output valve at VHP, the position 
of maximum dip on this meter when 
tuning up will not necessarily be the 
position for maximum RF output. It is 
a handy means, nevertheless, to tell when 
the final is being driven up to its full 
capabilities or, more important still, when 
it is exceeding them. 

Lining up and adjustment of the trans¬ 
mitter can be commenced by placing VI, 
2, 3, 11 and 12 in their sockets and 
switching the unit on. If you have a 
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THE 

“OXFORD” 

CASE 


£ s d 

MC4 7x4x4 . 19 6 

MC42 61 x 41 x 2 .... 19 6 

MC42T Transistor Case 

61 x 41 x 2. 19 6 

MC5A With Louvred Ends 

9 x 61 x 51. 1 5 0 

MC5A Aluminium Chassis 16 6 

MC6 6x6x6 . 1 3 0 

MC61 With Louvred Ends 

6x6x6 . 1 5 0 

MC7 10 x 8 x 7. 1 12 6 

MC62 6x6x 21 . 1 0 0 

MC67 12 x 7 x 6 .. .. 1 12 6 

MC79 15 x 9 x 7 .. .. 2 12 6 

MC8I 10 x 10 x 8 .... 1 15 0 

MC811 12x11x8.... 2 2 6 

MC82A With Louvred 

Ends 13 x 8 x 61 .. 2 2 6 

MC82A Al. Chassis .... 1 4 6 

MC87A Louvred Ends 

15 x 10 x 8. 2 12 6 

MC87A Al. Chassis .... 1 7 6 

MC8A Louvred Ends 

12 x 6 x 41. 1 10 0 

MC8A Al. Chassis .... 13 0 

OXFORD SLOPING FRONTS 

With Full Lift-Out Front 

SF7 7 x 61 x 7i .. .. .. 1 5 0 

SF7 Aluminium Chassis . 16 6 

SF79 9 x 61 x 71 .... 1 10 0 

SF71 11 x 61 x 71 .. .. 1 15 0 

SF8 13 x 8 x 8. 2 2 6 

SF9 15 x 9 x 9. 2 10 0 

SF10 18 x 10 x 10 .... 2 12 6 

SF5 5 x 5 x 5. 1 2 6 

WITH ONLY SLOPE PANEL REMOVABLE 

SF7A 71 x 71 x 7 ... . 1 5 0 

SF79A 9 x 61 x 71 ... . 1 10 0 

SF5A 5x5x5. 1 2 6 


Can supply Aluminium Chassis 
with all Cases. 

ALL THE ABOVE PLUS 121 P«. 
SALES TAX. 

ALL GOODS PLUS FREIGHT. 
SLIGHTLY HIGHER FROM 
AGENTS. 

McKinnon nicholls pty. 
LTD., 

468 Collins St., Melbourne. MB 1440. 
COMMERCIAL SALES, 

143 Stanley St., Sth. Brisbane, 
4-3328; 

GERARD & GOODMAN LTD., 
192 Rundle St.. Adelaide. 8-0242; 

HOMECRAFTS (TAS.) PTY. LTD., 
199 Collins St., Hobart. 2-2711; 

MARTIN DE LAUNAY P./L., 
Darby St., Newcastle. B4741. 

MARTIN DF. LAUNAY P./L., 
Keira St., Wollongong. 

Manufactured by: 

HEATING SYSTEMS 

PTY. LTD. 

97 MARRIOTT STREET, 
REDFERN, N.S.W. 
69-3764 69-3829 
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W) CHANNEL MASTER 


TELEVISION FEEDER LINES 



300 ohm Foam 
Feeder 9550 


75 ohm Coaxial 
Cable C 10 M 


Designed for perfect match and minimum 
loss with all Channel Master Products, includ¬ 
ing Amplifiers, Baiuns, Filters, Splitters and 
Outlets! 


300 ohm TWIN RIBBON 9592. 

Use in normal local areas. Moisture repellent, low 
loss (1.8 db per 100 ft. at 200 Mc/s), inexpensive. 
Neutral shade for indoor or outdoor use. 

300 ohm FOAM FEEDER 9550. 

Looks like the ribbon, but is oval in section. Low- 
density Polythene foam gives extremely low loss 
(0.8 db per 100 ft. at 200 Mc/s). Ideally suited to 
coastal areas/ 

75 ohm Coaxial Cable C 10 M. 

Moderate in price, easy to work. Loss under 3 db per 
100 ft. Simplifies installation in noisy or strong 
signal areas. A good general-purpose cable for 
multiple and community systems. 


OBTAINABLE ONLY FROM 

FERRIS BROS.PTY.LIMITED 
AND DISTRIBUTORS 



CHANNEL MASTER PTY. LIMITED 

(A Division of Ferris Industries Ltd.) 


SYDNEY: XF 0221. MELBOURNE: 42 3141. BRISBANE: 56 0102. NEWCASTLE: 615071. WOLLONGONG: B 1922. CANBERRA: 
J 1569. TOWNSVILLE: 3444. ROCKHAMPTON: 4041. ORANGE: 5010. INTERSTATE DISTRIBUTORS— S.A.: R.dio El.e*rie 
Wholesalers. W.A.: Tedco. TASMANIA: W. & G. Genders, Hobart, Launceston, Burnie, Devonport. 
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GDO on hand, loosely couple it to L2 
and adjust the slug in this coil for 
maximum output at 14 Me with the 
GDO set in the absorption wavemeter 
position. If there is no GDO it will 
■)e necessary to couple a wire from LI 
:o the aerial terminal on your receiver 
and tune it to 14 Me, when the S meter 
;an be used as an indicator of maximum 
autput. 

When this has been done and you 
ire sure that the oscillator is putting out 
ts maximum, you can couple the lead 
Tom the receiver to the grid end of 
A and adjust both L4 and L3 for maxi- 
num output. The S meter reading you 
;ct should be around half that obtained 
vhen the receiver was coupled to LI. 

The balanced modulators can now be 
hecked by adjusting the two 1000 ohm 
lots until a null is obtained on the S 
neter (SI being in the SSB position). 
Provided there are no mistakes in wiring 
>r layout and there is little or no leak- 
ge from the crystal oscillator into your 
eceiver this null should be quite deep, 
round 30 to 40db. 

The next step is to feed in an audio 
one and adjust the audio balance con- 
rols for cancellation of the unwanted 
ideband. This procedure can be greatly 
implified if the two pots are first pre- 
et to an approximately correct value 
vith an ohm meter. 

Switch the HT off and place a tempor- 
ry shorting link between the two 
athodes of V3. Connect your ohm 
ieter between this shorting link and 
[round and adjust the pot to give a 
riaximum reading on the meter. This 
rill give a rough balance of gain be- 
ween the two halves of the valve. 

5ECOND POT. 

Next disconnect the end of the other 
00 ohm pot (which goes to pin 3 and 
of the audio phase shift network). 
Connect one probe of the ohm meter 
o earth and the other to the end of the 
ot which you have disconnected and ad¬ 
ust the ohm meter for a reading of 233 
hms. 

With these two pots pre-set and the 
act that the unit uses an RC RF phase 
hift network, the unwanted sideband 
hould now be fairly well suppressed, 
he final adjustment is made by*listen- 
rig in the receiver to the unwanted side- 
and (1000 cycle tone fed into the audio 
lput) and adjusting both pots for 
linimum signal. 

It is an unwritten rule that, on fre- 
uencies above 9Mc, the sideband trans¬ 
mitted shall be the upper one, so it 
tould be the lower sideband which is 
jppressed. If, when you tune the sig- 
al in on your receiver, the upper side- 
and is the one suppressed then simply 
everse the secondary connections to 
ne of the modulating transformers 
>late of V3). 

The next step is to get the 130Mc 
enerator going. Plug in V7 and couple 
ither the GDO or your receiver to L5 
nd adjust the slug in this coil for a 
eak reading around 21.6Mc. 

Overtone oscillators such as this 
>metimes have a tendency to oscillate 
n a frequency determined by the tuned 
ircuit (L5) instead of the crystal, so it 
'ould be best to check this point be- 
ore proceeding further. * 

This can be quite easily accomplished 
>y detuning the receiver or GDO until 
s reads about 1/3 of its previous read- 
tg and re-peaking the slug in L5. Now 


retune the GDO and see if it still peaks 
at its original position or whether it now 
peaks in the new position to which you 
have set it. If it peaks in the original 
position the circuit is obviously crystal 
controlled. If not, you will have to 
vary the value of the 47pF between the 
crystal until this test shows that it is 
crystal controlled. 

It is important that you are satisfied 
on this point before proceeding further 
with the transmitter because, if this sec¬ 
tion is not crystal controlled, the signal 
you will put out on 144Mc will be ex¬ 
tremely difficult to copy and a nuisance 
to everyone on the band. 

FURTHER STAGE 

The second section of V7 is a tripler 
and should produce a signal in L6 of 
65Me. Your receiver will probably not 
tune this high so either a GDO or an 
RF indicating device will be required to 
lane this circuit. The circuit of a 
simple RF probe which can be used for 
this purpose is included in this article. 

If a GDO is being used, loosely couple 
it to L6 and tune for a peak around 
65Mc. If the probe is used, couple it 
to the grid of V8 and also tune for a 
peak. With the 3/30pF trimmer speci¬ 
fied and the coil cut to our instructions 
it should be possible to peak this circuit 
on only one frequency and not on any 
spurious frequencies. 

This situation would not exist, of 
course, if there is any self oscillation in 
V7b but simply removing the crystal, 
when all RF indications should cease, 
will quickly check this point. The RF 
choke in the grid of V7b should not be 
omitted from the circuit and should be 
orientated so that it is not mutually 
coupled to either L5 or L6. 

The next valve, V8, is a doubler and 
its plate circuit is resonant at 130Mc. 
The same tuning procedure as was used 
on V7b can be used with this valve and 
similar tests made to be sure it is not 
self oscillating. Do not leave the crystal 
out of its socket and the HT on for 
any extended periods during these tests 
as, without drive, these valves will be 
exceeding their ratings. 

TO LIMIT CURRENT 

On this latter point it is not a bad 
idea to place a series resistor of around 
10K ohms in the HT line to the 130Mc 
section during the tests to ensure that 
no damage is done to the valves by ex¬ 
cessive current drain. Once the section 
has been aligned and tested, the resistor 
can be removed and final peak adjust¬ 
ments made. 

You will need to short the cathode of 
the mixer to ground before checking the 
mixer and output stage and, as the 
easiest way to do this is with the VOX 
sensitivity control, the next section to 
check should be the VOX section. 

Plug in the three VOX circuit valves, 
V4, V5 and V6, and switch on the HT. 
Adjust the 10K VOX sensitivity control 
until it is just short of the position 
where the VOX relay is drawn in by the 
standing current of the valve. Feed a 
fairly weak (say 20-40 millivolts) signal 
into the microphone jack and adjust the 
500K pot in the grid (pin 2) of V4 until 
the VOX relay pulls in firmly. 

The ANTI-VOX section will have to 
be adjusted when the unit is completed 
and connected into the receiver, so can 
be ignored for the moment. 

To check the mixer and output sec- 
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"SUPA" PRICED 
SPECIALS 

TRANSISTOR 

EARPIECES 

Crystal type. 

Complete with cord and plug 
7/6 Post Free 
Magnetic Type 
100 or 8 ohm types. 
Complete with cord and plug. 
10/ Post Free 

Miniature Phone Jack . 2/- ea. 
Miniature Phone Plugs . 2/- ea. 

or 3/6 set. 


TOKORDER Transistor 
TAPE RECORDER 



4 Transistor Double track. Record¬ 
ing time 20 minutes. Easy to 
handle. Only 84in x 5 7/Sin x 2Jin. 
Weight only 2.21b. Uses 1 x 216 
and 1 D50 Battery. 

"SUPA" Price only £15/15/* 

Plus 7/6 Postage, 

Complete with Speaker, Batteries, 
Earpiece, Tape and Microphone. 


AERIAL KNIFE 
SWITCHES 

Black Bakelite base. 


SPDT. 1/9 

DPDT. 3/- 


Plus 5d Postage. 


STOP Pit ESS 
JUST ARRIVED 

New shipment of the popular 
BM3 Crystal Stick Mocrophones. 
Complete with cord and plug. 

Price only 50/- 

Plus 2/6 Postage 

From ! 

PRICES RADIO 

5 & 6 ANGEL PLACE. 
SYDNEY 

•PHONE 25-3146 
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MAIL ORDER BARGAINS 


EXCLUSIVE TO HOMECRAFTS 


TV PATTERN 
GENERATORS 
£40 TO CLEAR £40 


(Normally sold at 4 times this 
price!) 

182.5 M/G Channel 7 
15 Valves 


R. F. Output 50 M/V at 72 or 
300 ohms 


Variable Modulation 0-90% 


Video Output: 2 Volts peak to 
peak at 300 ohms. 


TRANSISTOR POWERED 
INTER-COM. SETS 
TELEPHONES, ETC. 

2 station—Miniature £5/12/- 
2 station—Table Type £9/19/6 

5 station—1 master £24/16/- 
4 out stations 

7 station—1 master £31/10/- 

6 out stations 

2 Way Telephone Sets— 
Complete with wire, etc £ 12 /-/- 

Portable Transistor, Megaphone 
operates from 6V battery. 

8 watts output . . . . £38/11/- 


INSPECT OUR NEW 
SHIPMENT OF 
MULTIMETERS 


TP-55 20 K. ohms per Volt £9 

500-B 30 K. ohms per 

Volt . £15/6/- 

ITI-2 20 K. ohms per 

Volt . .. £5/17/- 

PT. 34 Mini-Meter .60/9 

Ferrocart VTVM £21/18/9 
Ferrocart HF Probe ...... 54/- 

Ferrocart HV Probe .67/- 


NOW OPEN 

NEW HOfeBY CENTRE 


At 290 Lonsdale St. 
Basement 


HOMECRAFTS ARE SPECIALISTS IN 
' 'ASSEMBLE- IT - YOURSELF-KITS'' 


Kits range from 
Small Cars, Planes, etc., 
Morse Code and Telephone Kits 
and Super-Highway Racing Car 
Kits, battery operated with remote 
Control. 


All complete to the last detail. 

WATCH TklS SPACE FOR 
FURTHER DETAILS 


SPECIAL 
POWER & AUDIO 
TRANSFORMERS 

TRANSISTOR TRANS. 


450 CT to 1.5.7/6 ea. 

270 CT to 3.5 7/6 ea. 

3000 to 1336 CT . . . . 7/6 ea. 

4000 to 2000 CT . . . . 7/6 ea. 


SPEAkER TRANS. 


E Type 12,000 to 3.5 
D Type 8,000 to 3.5 . 
K Type 5,000 to 3.5 . 


10 /- 

10 /. 

10 /. 


PIEZO 

CRYSTAL MICROPHONES 

L.M.l. Lapel Type .. . . 26/- 
B.M.3. Pencil Type 54/- 

S.M.l. Stand Type ...... 35/- 

S.M.2. Desk Type.42/- 

S.M.6. Hand Type .... 42/6 
Complete range of inserts for all 
PIEZO MICROPHONES carried 
in stock. 


WAFER SWITCHES 

BRAND NEW 

1 Pole 3 pos. .. 2/6 ea 

2 Pole 4 pos. 3 Bank . . 12/6 ea. 
6 Pole 2 pos. 1 Bank . . 7/6 ea. 
6 Pole 2 pos. 2 Bank . . 13/6 ea. 


SAPPHIRE STYLI 


in sealed packets 
L.P. only 
Suitable for 

Magna 200 
Garrard Astatic 
H.G,P, 33 
Connoisseur 
Acos GP 20 2/6 ea. 


SPECIALS 


Insulated Alligator Clips .. .. 1/ ea 

Reaction Conds., 100 P.F. .. . 6/ ea 

Torch Globe Holders. 3d ea 

15A Car Radio Fuses .. ., 2/6 do* 

Headphone Leads . 9/6 pr 

Generator Sup. Conds.2/ ea 


Crystal Cartridge with two sap¬ 
phires reduced from 43/-. 

Now 27/-. 


7/010 Hook-up wire, 

5 colours. 5/- 100ft coil. 


Assorted 3W, 5W and 20W 
Wire-wound resistors . * 2/6 ea 
. . Write in for values, etc. 


STROMBERG-QARLSON 

ELECTRONIC 
ORGAN KITS 

As featured in R. TV and H. 
Now available. 

KITS "A", "B", "C", "D" 

//p# u y* 

See Homecrafts for further de 
tails, prices, etc. 


MAIL ORDERS PROMPTLY 
HANDLED 
C.O.D. if you wish. 


Call or Write NOW! 


290 LONSDALE ST., MELB. FB 3711. Prices on request 
Trade Supplied. 
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HAM COMMUNICATION 
RECEIVER HCR 62 


SPECIFICATIONS 


REQUENCY RANGE: 

3 5-7.3 Me 7 0-14.5 Me. 14.0-50 0 Me. 
AND SPREAD (Ham Band Directly Read): 

3.5 Me 80 M (3.5-3.75 Me.) 

7 0 Me 40 M (7.0-7.14 Me.) 

14.0 Me 20 M. (14.0-15.2 Me.) 

21.0 Me 15 M (21.0-21 9 Me.) 

. 28.0 Me. 10 M (28 0-30.2 Me ) 
ENSITIVITY: 3 uV. (input at 10 Me , SIN/ 
20db). 

ELECTIVITY: 60db with 7-0-7 Kc. detuning. 

UTPUT POWER: 1.5 watts 
OWER CONSUMPTION: 50 VA 
UBES USED: 

5Y3 for Rectifier. 

6BA6 for R.F. amplifier. 


6BE6 for Mixer. 

6BA6 for Local Oscillator. 

6BA6 x 2 for i.F. Amplifier. 

GALS for Detector and A.N.L. 

12AT7 for A.F. Amplifier. B.F.O. and 
'S Meter. 

GARS for Power Amplifier. 

AUXILIARY CIRCUIT: 

Band spread. 

8FO pitch control (Beat frequency oscil¬ 
lator for CW and SSB). 

ANL (Automatic Noise Control). 
AVC-MVC (Automatic-Manual Volume 
Control). 

Phone jack plug. 


£75 CASH 

TAX PAID 

RADIO 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 F.slablishcd 1947. 5/- packing charge on all items over 10/ 6 


TRADE-INS 

ACCEPTED 


ions plug in V9 and VIO, temporarily 
ift the cathode connection of VI0 from 
he meter, turn on the HT and adjust 
he VOX sensitivity pot until the VOX 
elay pulls in. The bias voltage on the 
,rids of V10 should be exactly 22.5 
olfs. If it is other than this voltage, 
djust the values of the resistors in the 
ivider bridge until it is correct and then 
^connect the cathode to the meter. 

The tuned circuits L8, 9 and 10 have 
be adjusted to 144Mc, the sum of 
le 14 and 130Mc inputs to V9. This is 
est done with a GDO, the station re- 
eiver or some other form of frequency 
alibrated device coupled to L10, since it 
quite possible to peak these circuits to 
30Mc instead of the required 144Mc. 
If neither of these instruments are 
mailable or convenient to use, it is still 
ossible to tune up with our simple RF 
dicator, providing the following pro- 
dure is adopted: 

Place the indicator on the co-ax out- 
ut connector, turn one of the balanced 
odulator pots fully clockwise and peak 
ie circuits for a maximum reading, 
emove the 14Mc crystal and the in- 
icator should drop to almost zero. This 
ill show that the signal you have peak- 
1 to is really a mix of the two inputs 
id not just the 130Mc signal alone. 

E-PEAK CIRCUITS 

If the indicator should not drop to 
iro but remains stationary it will be 
scessary to re-peak the circuit's, this 
me making sure that there is LESS of 
e two capacitors plates in mesh. In 
her words you are peaking the cir- 
lits to the highest of the possible two 
equencies to which they will tune. 

If either of the two tuned circuits 
ill not peak to the higher frequency it 
ay be necessary to either spread or 
ose the turns of the coils, but this will 
5 a matter for the individual to deter- 
ine. 

The next step is the setting of the 
iti-vox control. Connect the mute line 
the AVC line on the receiver and 
e secondary of the anti-vox input trans- 
>rmer to the voice coil of the receiver 
udspeaker. Tune the receiver to a 
gnal of reasonable strength and, with 
microphone plugged in and the trans- 
itter switched on. adjust the ANTI¬ 
OX gain control until the receiver 
:ases to trip the transmitter into opera- 
>n. 

It should be realised that if a crystal 
chosen to bring the signal in V8 out 
exactly 130Mc and a crystal of ex- 
tly 14Mc is chosen for the phasing 


generator, then the output of the trans¬ 
mitter will be on exactly 144Mc. It is 
common practice on 144Mc to leave the 
bottom lOOKc of the band clear for 
country stations, so. unless you are in 
this category, it might be wise to choose 
crystals which will put you higher up the 
band. 

A solution to this problem, and one 
which is not a bad idea anyway, might 
be to make the 14Mc portion of the 
unit VFO controlled. By using a Clapp 
oscillator at say 7 to 7.5 Me, doubling 
from this, then feeding it into the grid 
of the present 14Mc crystal oscillator 
valve, you could cover the first mega¬ 
cycle of the band quite easily. 

REMOTE V.F.O.? 

The RC phase shift network would 
handle this range quite comfortably with 
only a slight re-insertion of carrier and 
unwanted sideband at the upper limits 
of the range. The oscillator would have 
to be made fairly stable, probably a 
system of remote VFO being necessary, 
as described in the previous articles. 

It would not be desirable to place 
the VFO at the head of the 130Mc 
chain, since any deviation in frequency 
in this line would be multiplied 18 times 
in the output. Not only would the os¬ 
cillator tuning be extremely touchy but 
frequency stability would be a real 
problem. 

At the present moment we have a 
VFO suitable for use with the trans¬ 
mitter under construction and also a 
high powered (76 watts) final power am¬ 
plifier. Both these units will be de¬ 
scribed in future issues if all works out 
as it should. 


TEST 

EQUIPMENT 
FOR SALE 

Good quality test equipment of 
interest to engineers, service 
organisations and radio ama¬ 
teurs includes: 

AWA Sin Oscilloscopes 

at £50 each 
Kay R.F.P. Markasweeps 

at £150 each 
Kay Megapix Generators 

at £150 each 
AVO Valve Characteristic 

Meter at £50 
.2 KV Electrostatic Voltmeter 
at £40 

Stabilised Power Supply 

0-200 Volt at £10 each 
20d.b. wide Band Amplifiers 
45 to 220mc at £20 each 

These and many other items 
may be inspected at 

STANDARD TELEPHONES AND 
CABLES PTY. LID. 

Moorebank Avenue, Liverpool 
Contact Mr L. Fowlei by latter or 
telephone 72*7331/ ext. 382. 


ALWAYS RELY ON R.D.S. 

JP| Stockists of Television 
parts, Picture Tubes and 
EH Turrets 

S We can supply all Radio and 
Electrical Components and are 
agents lor the famous Hotpoint 
Radio Sets, Distributors of Test 
Equipment, Valve and Circuit Taltar, Multi¬ 
meters, etc A complete Mail Order Service 
for the Countryman. Call, write or phone to 

The independent Wholesaler 
RADIO DESPATCH SERVICE 

Radio and Electrical Distributors, 
GROUND FLOOR, WEMBLEY HOUSE, 
841 GEORGE STREET, SYDNEY. 

Phona MA1874. Opan Saturday Mornings. 
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Now fully approved by the P.M.G. Department for use in Australia 
. . . licence and operating permit can now be obtained. 


Phone , Call or Write 


J. H. MAGRATIH 

& CO. PTY. LTD. 


Just think 


how convenient it is! 


YOUR PERSONAL 


WALKIE 


TALKIE! 


The range of conversation assured 
by the “Space - Conion” Transceiver 
ranges over about 
one mile in the Urban 
area, about three miles 
in the Rural area and 
four miles over Water. 

For ease of handling the 
“Space-Conion" comes in 
a sqlid leather carrying 
case, which may be 
removed if required. 


Ideal 




RMHIi 


for 


INSTD 


ski-ing 


'Safety and 
for everyone! 


For 
short 
distance 
communication. 

m 
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.A technical 
triumph! 


All this for only 


£22 / IO'- 


EACH...Plus 121% S. TAX 


1. TRANSMITTER 

(A) Method—Crystal con 
trol oscillation. 

(B) Frequency — 27.24( 
Mc/S. 

(C) Error — ± 0.005 ft 
Maximum. 

(D) Input Power—85 MW 

2. RECEIVER 

(A) Method—Crystal con 
trol super Heterodyne. 

(B) Sensitivity — at 1 
UV/M input power 
S/N more than 15 DB. 

(C) Maximum outpu 
power—150MW. 

3. VOLTAGE of Electri 

Source — 12 Volt 8 Bat 

teries, Eveready 915. 

4. CRYSTAL OSCILLATOI 

—2—6H/6U. 

Diode .. 


Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
T ransistor 


1—INA4(| 
1—2SA11 

1— 2SA11( 

2— 2SA1 Oi 
,2—2SA11 

1— 2SB32 

2— 2SB33 


9 Transisto 

5. INTER FREQUENCY- 
455Kc. 

6. SPEAKER—2i in 100 ohr 

7. DIMENSION—6Jin x 3i 
x II in. 


E 


208 IT. LONSDALE STREET. MELBOURNE. VICTORIA, PHONE FB3731 
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AN AMPLIHER FOR 
ELECTRIC GUITARS 


By John Davidson 

mmmmammmmmmamam Ahead of this, the voltage amplifier 
This front view of stage is the one which perhaps warrants 

our new guitar most comment. 

amplifier shows This is the stage into which we have 
the sloping front injected the vibrato or tremolo signal, 
panel of the in - the object of which is tosimulate, elec- 
verted chassis and tronically, the effect normally produced 
the Tygan covered on stringed instruments by rocking the 
speaker baffle . fingers or steel used to “stop” the strings. 
The cabinet meas- Although this in itself is frequency 
ures approxima- modulation (vibrato), an almost identical 
tely 18in high, effect to the average ear is obtained by 
21 in wide and 9in amplitude modulation (tremolo), achieved 


deep. 


©re is the first of what might well turn out to be a series of articles 
n the subject of electric guitars and amplifiers. But, series or not, this 
fie describes a basic guitar amplifier of modern design, in the not-too- 
xpensive price bracket, yet capable of expansion to meet future needs, 
/ith ‘ ' - * ‘ “ ‘ 


by periodically varying or pulsing the 
gain of the amplifier. In the panel mark¬ 
ing and references to the circuit we have 
used the single term “vibrato,” purely to 
follow what appears to be common prac¬ 
tice in guitar amplifiers. 

In the course of our investigations, we 
carried out quite a few experiments seek¬ 
ing the most convenient method of 


'ith a 14-watt basic amplifier, it has multiple input facilities, bass and modulating deeply the amplifier gain, at 
eble tone controls and in-built vibrato of variable speed and depth, typical vibrato rates between about 5 and 

10 cycles per second. 

7HILE the subject of guitar ampli- As a start then, let’s look at the gen- One common approach involves gener- 
v fiers has always figured fairly eral circuit design. ating the vibrato frequency in a simple 

minently in our query service it was For the output stage, we were impress- phase-shift oscillator, then mixing tnis 
sible for a long time to meet requests ed by the possibilities of the budget- the guitar signal passing through 

circuit designs which were nothing priced but very efficient system which me amplifier, to produce an amplitude 
re than the name implied — simple formed the “business end” of our Play- modulated resultant, 
ts which could accept signals from master 101. This proved itself capable of Quite a variety of mixing circuits have 
guitar’s electrical pickup device and delivering a clean 12 watts RMS from been devised for this purpose, using 
plify them sufficiently to drive a the output of the transformer secondary, simple triodes, twin triodes, multi-ele- 
dest loudspeaker system. which is considerably more than is avail- ment and variable-mu valves, but all tend 

gradually, however, guitar amplifiers able from many routine commercial to suffer one serious difficulty: while 

te become more “sophisticated,” with guitar amplifiers we have seen, using they may achieve the necessary modu- 

ilities to accept signals from more push-pull 6V6*s or such like and a cheap lation, with varying degrees of envelope 
in one instrument at a time, multiple output transformer. distortion, there is a tendency for the 

le controls, an in-built vibrato or And, if 12 watts sounds rather modest, output plate current also to carry an 
molo system and an ever-increasing remember that it is 12 watts actual amplified version of the vibrato voltage, 
wer output rating. This, along with RMS output. On the American system Passing through the amplifier as an 

►re pleasing appearance and more of rating, in terms of “peak music unwanted low-frequency signal, it can 

ictional placement of the controls. power,” this very amplifier would be drive individual stages towards non-lin- 

classed as something like 30 watts! earity, with respect to the wanted 

KELT REQUIREMENTS The 101 Plavmaster was centred signal, cause saturation effects in the 

In fact, the foregoing is something of around a new version of a not-so new output transformer, and P^P . 

understatement, for it is no longer push-pull output transformer produced by speaker cones back and forth with a 
usual for professional guitarists to the Ferguson organisation, namely type noticeable plopping sound, 
nk in terms of multiple keyboard in- OPM7. Designated OPM7A, the new cvtda COMPONENTS 
uments coupled to 60 to 100-watt or transformer has the primary brought out ... ... 

ditional amplifiers, reverberation as two completely separate windings in- While this difficulty can be minimised 
stems and loudspeaker units of the stead of being internally connected via by including extra valves and compon- 
>e originally developed for electronic the B-plus wire. enfs to buck out the low frequency 

gans. For our purpose the original 10,000 component^ there would be obviously 

While we have no immediate plans to ohms plate leads join together to become an advantage in achieving the modula- 
ter for this very specialised “big- the common B-plus, the former 7,000 tion in a passive circuit, where the low 
dget” field, we are aware that this kind ohm leads join to the screens, while the frequency component would not be trans¬ 
thinking does have an influence on ends formerly connected to B-plus now mitted. 
e instrumentalist, who must be satis- go to the plates. One of our experiments along these 

d with something more modest. He This arrangement gives us an efficient lines involved the use of a light depend¬ 

ants the facilities on a smaller scaX but relatively inexpensive push-pull trans- ant resistor (or cadmium sulphide cell), 
d, if provision can be made for future former to suit the “ultra-linear” type of which, when shunted across a signal ex¬ 
pansion, so much the better. output stage—a refinement which is cuit and modulated at a slow rate, pro- 

And that is the thinking behind the seldom found in guitar amplifiers. For duced the desired effect without any 
isic design presented here. Externally, the rest, the connections around the S1 8 n loudspeaker pumping, 
looks every bit as well as its profes- pentode sections of the 6GW8 valves are However, while this and other experi- 
onal counterparts. Internally, the ampli- conventional, leaving the triode sections ments proved the validity of the idea, 
zr is of original and sound design and available for other purposes. turning it into a practical form, while 

ipable of future expansion as a single The phase splitting circuit preceding still using a minimum number of com- 

nit, or it may be used in association the output stage is quite conventional ponents, looked like absorbing more time 
ith an auxiliary loudspeaker system. and uses one of the spare triode sections, than we had available. We had to 
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MULLARD POWER TRANSISTORS UPRATE 

TYPES 0C28, 0C29, 0C35 AND 0C36 




The maximum DC and average collector current of these four Mullard Power Transistors is now 8A instead of 6A and the maxin 
allowable peak current has been raised from 6A to 10A. This means that these devices can now be used in high current applicati 
for example, in high current servo systems where it has hitherto been necessary to use larger and more expensive power transistors, o 
in the 12A range. 

Consequently, it becomes possible to have more amps per shilling with these Mullard Power Transistors, since they are available at 
same price as that before their uprating. 


QUICK REFERENCE DATA 


Power junction transistors of the p-n-p alloy type intended for use in medium and 
high voltage and high current switching applications. Matched pairs of each type 
are available under the prefix ‘2-00 e.g. 2-OC28. 


J c 


: K- 

f 3-1! 
io-: 


7-0 

max 


"1 . 1 - 




* 

OC28 

OC29 

OC35 

OC36 


Vcb max. (I E = 0A) 

-80 

-60 

-60 

-80 

V 

Vf E max. (I E = 0.5A) 

-60 

-48 

-48 

-60 

V 

Vc-e max. (Ie = 6.0A) 

-60 

-32 

-32 

-32 

V 

hp E (Ic = 1.0A) 

20-55 

45-130 

25-75 

30-110 



n 

1 | 

* 12-0 1 

tl-0 

♦ 

1-00 

1005^ 

--3 

9-5 max 

1 



Temperature ratings 

To* max. 

T„,« min. 

Tj max. (Continuous operation) 

,Tj max. (Intermittent operation total duration 200 hours) 
hj ,•»*,. max. 

bt*** imt ,ink max. (when mounted with metal washer 
0.127mm thick and with mica washer) 


75 

-55 

90 

100 

1.5 


0.5 


^Likelihood of full performance of a circuit at this temperature 
dependent on the type of application. 


Typical production spread 


Unless otherwise shown, data is applicable to all types 

ABSOLUTE MAXIMUM RATINGS 


The equipment designer must ensure that no transistor exceeds these 
ratings. In arriving at the actual operating conditions, variations in supply 
voltages, component tolerances and ambient temperatures must also be 
taken into account. 


Collector voltage 

OC28 

OC29 

OC35 

OC36 


V< „ max. (I K - 0A) 

-80 

-60 

-60 

-80 

V 

Vok max. (I E = 0.5A) 

-60 

-48 

-48 

-60 

V 

Voe max. (Ie » 6.0A) 

-60 

-32 

-32 

-32 

V 

Collector current 






lex max. 




10 

A 


flciAvi max. 


Emitter current 

Ikm max. 
flitiAV* max. 


12 

9.0 


Reverse emitter-base voltage 

V EB max. (Ic * 0A) 


Base current 

Insi max. 
fitUAV) max. 


2.0 

1.0 


Total Dissipation at T ,-»««• « 45 C C 
T t *»* > 45 C 
(■Averaged over any 20ms period. 


P,„i max. 



TRANSFER AND INPUT CHARACTERISTICS. COMMON EMITTER 


I Milliard I 



All dimensions in mm 


* OUTLINES AND DIMENSIONS 
TRANSISTOR TYPES 
OC28, OC29. OC35 and OC36 


TRANSFER AND INPUT CHARACTERISTICS. COMMON EMIT 


MULLARD-AUSTRALIA PTY. LTD., 35-43 CLARENCE STREET, SYDNEY, 29 2006, AND 123-129 VICTORIA PARADE, 
COLLINGWOOD, N.5, VICTORIA, 41 6644. ASSOCIATED WITH MULLARD LIMITED, LONDON. 
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the fact that it was simpler and 
per to refine the conventional mixer 
nique to secure heavy modulation, 
squired, with a minimum of signal 
>rtion and a minimum of cone 
ping. 

s you will observe, modulation is 
red in a 6BE6 converter valve used 
i pentagrid mixer. The operating 
litions were carefully selected to give 
best possible modulating character- 
5, while its position in the circuit 
the average signal level which the 
e has to handle is also a matter of. 
aerate choice. 

he troublesome low frequency com- 
;nt has been considerably reduced 
incorporating a high-pass filter fol- 
ng the mixer. A simple resistor- 
tcitor network is used, designed to 
r off below about 140 cycles, the 
’oximate frequency of the lowest 
on an ordinary guitar. Consider- 
attenuation is therefore introduced 
r cycles, the average vibrato modu- 
g frequency. 

n an electronic organ filtering out the 
freqeuncy component may be com¬ 
ated by the desire to maintain signal 
onse level to a much lower fre- 
icy.) 

RA FILTERING 

urther improvement was obtained by 
ning up the vibrato oscillator wave- 
n, prior to mixing, thereby reducing 
effect of harmonics which were not 
iciently attenuated by the high pass 
r. 

ince it seemed desirable for vibrato 
llator injection to take place external 
ny negative feedback loop, it became 
jssary to contrive the feedback cir- 
shown which, although unconven- 
al, is quite sound. Sufficient feed- 
k: (6db) was obtained by returning 
of the high-pass filter resistors to 
h via the speaker secondary winding, 
that feedback is operative only 
jnd the phase splitting and output 
;es. 

he effect of the above circuit on 
filter was noticeable on an instru- 
lt check but unimportant in practice, 
application of a 5Kc square wave to 
No. 1 grid of the mixer revealed the 
d for a resistance-capacitance step 
uit shunting the plate load of this 
'e as specified in the circuit. 

'he low frequency phase-shift type 
illator which supplies the vibrato sig- 
► uses the remaining spare triode from 
of the output valves. The circuit is 
ventional for this type of oscillator 
rt from the provision, already men- 
led, of a filter to attenuate harmon- 
of the basic vibrato frequency. 

The vibrato rate is continuously vari- 
e between limits which could be de- 
ibed musically as “very slow” and 
rite fast;” the vibrato depth is also 
itinually variable from zero to “very 
sp,” apparent on the C.R.O. as a pat- 
n modulated to about 70 p.c. 

We thus have a basic amplifier with 
3 of negative feedback, a sensitivity 
better than 200 millivolts for an out- 

'he use of double vo/ves has enabled 
is to obtain seven valve functions 
yith only four valve envelopes. 
Ye have allowed a considerable 
nargin in the power supply 
ating to permit addition of 
i reverberation amplifier. The 
ext explains that a smaller power 
ransformer could be used if the 
above feature is not desired . 
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Preston Me 






the incomparable new 


SHURE 


SERIES M33 


out sou 

. 

from records 
that more 
expensive 
cartridge 




HIGH FIDELITY PHONOGRAPH CARTRIDGES 

NOT HOW MUCH? BUT HOW GOOD? 

According to United Press' Preston McGraw, the Shure series M33 
cartridges are "so good that a hard-shelled listener might suspect 
Shure engineers of not knowing what they had when they hung a 
price tag on them." 

We knew, all right, Mr McGraw. It's just that we don't believe the 
best sounding cartridge, need be the most expensive. The new Series 
M33, after all, was developed by the same team of engineers who 
developed the redoubtable Shure M3D series . . . the world's first 
truly high fidelity stereo cartridge. Numerically, Shure has made more 
highest-quality stereo cartridges than any other manufacturer—and 
they're used by more critics and independent hi-fi authorities than 
any other. Chronologically, Shure had a two-year head start on the 
others. In short, Shure has learned how to make these critical 
components in the kind of quantities that result in lower prices. 

THE SOUND OF SPECIFICATIONS 

Again quoting, Mr McGraw: "Professional engineers are largely impressed 
by specifications, and the specifications of the M33 (except for compliance) 
are not unprecedented. But the way it founds is something else again. The 
M33 puts flesh and bones on specifications. It brings out sound from 
records that more expensive cartridges do not." . 

He's riaht. To begin with, Shure specifications (as published) are not 
theoretical laboratory figures, or mere claims . . . they are actual production 
standards. 20 to 20,000 cps. response may appear average. But what the 
bare specifications don't show is that the M33 series goes right through 
the audible spectrum without a hint of the break-up prevalent in most other 
cartridges. Also, it is remarkably free from disconcerting peaking at this 
frequency or that. Result: Absolutely smooth, transparent, natural sound 
re-creation. (Incidentally, where would you find a record that goes from 
20 to 20,000 cps. with genuine music on it?) 

Separation is over 22.5 db. at 1000 cps. Much more than necessary, 
Again, the separation figure doesn't show that the M33's separation is 
throughout the audible spectrum. No cross-talk between channels. 
Even when an oboe plays. 

And the matter of compliance: 22 x 10-6 cm. per dyne for 
the M33-5. Now there's a specification! According to Mr 
McGraw, the Shure stylus feels like a "loose tooth." And 
so it should. The incredible compliance of the M33-5 gives 
J*. it the ability to respond instantly to the manifold and hyper- 
complex undulations of the record groove. Superior sound 
* is one outcome of the superb compliance. Another is the 
ability to track the record at low force. The M33-5 will track 
at forces as low as any other cartridge on the market today. 


really. 


SPECIFICATIONS 


M33-5 


M33-7 


Channel Separation (at 1000 cps.). 
Frequency Response 
Output Voltage (per channel, 
at 1000 cps.) 

Recommended Load Impedance 
(per channel) 

Compliance: Vertical and Lateral 

Tracking Force 
Inductance 
D.C. Resistance 
Stylus: 

Terminals 


Over 22.5 db. Over 22.5 db. 

20 to 20,000 cps 20 to 20,000 cps. 


6 mv. 


6 mv 


47,000 ohms. 47,000 ohms. 

22.0 x 10-6 cent. 20.0 x 10-6 cent. 

per dyne 
| to 1.5. grams 
600 miltihenrys 


per dyne 


1.5 to 3 grams 
600 miltihenrys 
750 ohms 
.0007" diamond 


Mounting Centres 


750 ohms 
.0005" diamond 
4 terminal. (Furnished with 
ters for 3-terminal stereo or 
aural use.) 

Fits standard 


One other item: If your tracking force is 4 to 6 grams, the even lower cost 
M77 Stereo Dynetic will deliver the best sound you can possibly get from 
your cartridge-arm combination. 

PRICES: ——Why spend more than you must? 

The M33-5 and M33-7 are priced at just £27/15/-. 

The M77 is only £20. 

For further information, contact the national distributors, 

AUDIO ENGINEERS PTY. LTD. 

422-4 KENT STREET, SYDNEY 
TELEPHONE BX 6731 
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lis above chassis view of the I 
nplifier shows the power equipment I 
the left, the output transformer I 
id two 6GW8 valves approximately ■ 
intral, and the 6BE6 and shielded 
2AX7 on the right . Notice the 
iring retainer clips over the 4 

unshielded valves. 

t exceeding 12 watts, push-pull ultra¬ 
ear output and incorporating a fully 
justable vibrato oscillator and mixing 
cuit. All these facilities have been 
fiieved with only three valves. 

Having the final input sensitivity in 
nd, we set about to design the pre- 
iplifier stages and what we consid- 
ed desirable in the way of tone con- 
)1 facilities. After considerable dis- 
ssion and numerous modifications, we 
me up with the circuit as shown. 

Two guitar inputs feed one grid of a 
AX7 twin triode, through isolating re- 
>tors. Since most electric guitars incor- 
>rate volume and sometimes tone con- 
ols following the pickup unit, no dif- 
:ulty will normally be involved in strik- 
g a balance between two instruments 
d to a common grid circuit. 

(The small capacitors shunted across 
ie isolating resistors are there to com- 
ensate for the “Miller Effect’’ high- 
equency loss to be expected in a high 
lin triode grid circuit.) 

HONE JACKS 

Since most guitars are provided with 
n earphone type plug, we followed the 
)gical course of providing earphone 
^pe jacks to match. Note that unused 
iputs are left open, to avoid unneces- 
ary loading on the alternate channel. 
The grid of the second triode is nom- 
lally wired to accept the output from 
l high impedance microphone (crystal 
»r high impedance dynamic) but there 
s no reason why a guitar should not be 
>lugged into this channel also, if so 
lesired. Because it is not shared, gain 
hrough this channel will normally be 
lightly higher than through the regular 
guitar” input. 


Further to increase the versatility of 
the unit, we have provided for a fourth 
jack, wired so that direct access can be 
gained to the “Mic” volume control. It 
is thus suitable for use with a crystal 
pickup or other device whose output 
would normally overload the preampli¬ 
fier. grid. 

When this “Pickup” jack is in use, 
the “Mic.” input circuit is automatically 
disconnected. 

The plates of the two preamplifier tri- 
odes have separate load resistors and 
couple to separate volume controls. 

From the volume controls, via iso¬ 
lating resistors, the signals enter a com¬ 
mon tone control network which pro¬ 
vides for bass and treble boost and cut 
for the guitar inputs and all except 
treble boost for the Mic. and pickup. 

This circuit, a modification of the 
network used in the Playmaster Control 
Units, has been designed to make avail¬ 
able only a moderate amount of bass 
and treble boost but a large order of 
cut at both ends. Wide variation of tonal 
balance is therefore available by suit¬ 
able adjustment of the controls. (Be¬ 
cause of the substantial low-frequency 
output normally available from a guitar, 
large bass boost is not advisable unless 
the amplifier and speaker system is of 
very generous proportions.) 

With the controls set for bass boost 
and treble cut, the output will consist 
predominantly of the fundamental of 
the string plucked, producing a mellow 
sound. Alternatively, with bass cut and 
treble boost, the output will have a 
generous harmonic content, giving a 
distinctly “twangy” sound. 

Reducing bass and treble simultaneous¬ 
ly would give a predominance of “mid¬ 
dles” and simulate what some commer¬ 
cial guitar amplifiers achieve with a so- 
called “Presence” control. 

An important characteristic of the net¬ 




work, as shown, is that it has a lower 
insertion loss than the one in the Play- 
master Control Units, allowing adequate 
overall gain to be obtained with only 
the one twin triode preamplifier valve. 

Our concept of “adequate gain” is 
based on the assumption that full output 
should be available for an input of 50 
millivolts or less. Most guitars would ap¬ 
pear to have a signal output comfort¬ 
ably above this figure. In an extreme 
case, with guitar delivering a much lesser 
order of signal, it would be possible to 
eliminate the “Mic.” channel as such 
and use the Mic. preamplifier triode as 
an additional stage in the guitar ampli¬ 
fier chain. 

H.T. SUPPLY 

The supply requirements for the am¬ 
plifier, as shown in this circuit, are 310 
volts filtered high tension at a current 
of approximately 75 mA, under no-sig- 
nal conditions. 

However, in planning the amplifier, 
we have envisaged the inclusion of “re¬ 
verberation.” 

This will most likely take a form 
similar to that used in the recently fea¬ 
tured Stromberg-Play master Electronic 
Organ, with an additional small amplifier 
and speaker, energised by the popular 
Hammond Reverberation Unit and op¬ 
erating from the same power supply. 

For the sedond amplifier, a single 
6GW8 triode-pentode and preamplifier 
could feed an 8-inch speaker, with 
switching facilities, perhaps enabling it 
to serve alternatively as a second chan¬ 
nel. More will be said of this later. 

The transformer specified (PVD105), 
having a H.T. rating of 125 mA., will 
comfortably supply both amplifiers. For 
readers not desiring to include reverber¬ 
ation we recommend type PVD101, or 
similar, having an 80 mA. high tension 



The front panel designations are from left to right — Guitar, Mic. and PU, Guitar Volume, Mic and Pil Volume, 
Bass, Treble, Vibrato Speed, Vibrato Depth, Standby On and Off, Mains. The use of very small pointer knobs allows 

adequate space tor the necessary markings . 
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TECHNICAL 
SPECIFICATIONS 
FOR THE TRIO 
MODEL W7 


TUBES 

2x6BE6, 2x6BA6, 
2x6AV6 2x6BM8, 
lx6CA4 and 6ME5, 
totalling 10 tubes. 


FREQUENCY RANGE 
\M . . . 535-1, 605KC 
SW . . . 3.6-11MC 


NEW 
RELEASI 


MODEL 


AM 70mV/ 1MC input re¬ 
quired for SW 300 mV/ 
8MC output of 500m V at 
30 per cent modulation). 


PICKUP INPUT 

Crystal (for stereophonic 
and monaural) 


TONE CONTROLS 

50c/s; -f-15~14dB; 
10KC; 16— — 16dB. 


OUTPUT 

Maximum 7 watts (3.5 
watts per channel; undis¬ 
torted output .... 2.5 
watts per channel). 


DIMENSIONS 
W-38cm X D-28cm X H- 
12.5cm. 


WEIGHT 

13 lbs. 


W 7 provides exceptional 

quality in reproductioi 


The Trio Model W7 is a complete home entei 
tainment unit. At a turn of the control knol 
instant reception from any one of five media-J 
records, tape, AM Radio, shortwave or sterej 
broadcasts. On pickup the purity and clarity of reception will astounJ 
you, your records really live when amplified by the W7. 

The W7, in keeping with all Trio equipment, is precision, engineered 
each channel, for stereo reception, has an output of 3.5 watts or e 
mighty 7 watt monaural output. Magic-eye tuning ensures perfect 
reception of broadcasts. The Trio Model W7 is on display at youi 
Hi-Fi equipment dealer, listen to the performance and we are sure 
you’ll agree that the W7 is outstanding value at only £70. 


BARDSLEY IMPORT TRADING CO. 


BRISBANE AGENCIES 


166d GLEBE RD., GLEBE, N.S.W. MW1453 


16 STANLEY ST., STH. BRISBANE. Q'LD. 4-5466 


Available from reliable Hi-Fi Equipment dealers throughout Australia. 
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he majority of wiring components, except those associated with the preamplifier and tone circuits, are carried on 
single resistor strip . A separate diagram has been prepared to assist readers in duplicating this portion of the 
circuit but the remaining sections should be straightforward. 


ing. The approximate weights of 
se transformers are 611b and 41b re- 
ctively. 

The current limiting resistor in series 
h the secondary winding in either case 
1 have to be selected to obtain the 
[uired 310 volts H.T. after the filter 
cuit, under no-signal conditions. Using 
i larger transformer, as shown, lightly 
ded, it came out at 39 ohms, 5 watts. 
Referring now to the physical design of 
r guitar amplifier, we decided to fol- 
v a popular trend in the use of an in- 
ted chassis, enabling the front edge 
:h controls to be near the top of the 
Mnet. 

This method is convenient for both 
odwork and metalwork, while the 
ping panel presents the guitarist with 
unobstructed view of the controls. 

In planning a cabinet we decided to 
ice the speaker baffle on the same side 
the controls, although arguments can 
advanced to favour the reverse ar- 
lgement. If you have strong feelings on 
s score. The cabinet design could be 
)dified accordingly. 

>EAKER TYPES 

Ideas vary as to the most suitable 
eakers to use with a portable guitar 
lplifier, types being evaluated as much 
anything on their ability to withstand, 
r the longest possible time, the kind 
punishment likely to be meted out to 
em. 

M.S.P., for example, appeared to fav- 
r a sensitive 8in for the reverberation 
nplifier but a rugged 12in for the main 
lannel—actually the “woofer” unit of 
eir well-known coaxial wide-range 
eaker system. (Types 8TA/15 and 
>BQB.) 

Magnavox, on the other hand, fav- 
ired three rugged 8in speakers (8W 
ark III), one for reverberation, two in 
arallel for the main channel. They 
ointed out, furthermore, that they could 
ipply speakers with 30-ohm voice coils 
nd that two such speakers, in parallel, 
ould match the usual 15-ohm output 
ansformer. 

Rola are happy with either arrange- 
lent and suggest their 12P and 8M as 
ne possible combination. If three 8in 


speakers are preferred, the 8M type 
would be the natural choice, with two 
in parallel for the main channel. Since 
they are available only with 15-ohm 
voice coils, they would have to operate 
from the 8-ohm tapping on the output 
transformer, while still using the whole 
winding for feedback. 

To meet these possible loudspeaker 
combinations, we have allowed for a 
baffle of minimum size 14 x 20 inches, 
sufficient to accommodate one 12 and 
one 8in diagonally, or three 8in in a 
triangular pattern. Because it is a mini¬ 
mum size, care has to be taken in locat¬ 
ing the speakers, leaving a little extra 
wood where the openings converge and 
undercutting the cleats, to which the 
baffle attaches, to accommodate the ex¬ 
tremes of the housings. 

The size and layout of the baffle has 
a bearing, in turn, on the amplifier 
chassis. We finally came up with a lay¬ 
out requiring the 20-inch long chassis, 
measuring 8 inches wide and II inches 
deep. One edge was required to slope 
inwards at approximately 70 degrees and 
be stiffened by a iin flange, to serve as a 
front panel. 

In laying out the chassis, we had in 
mind not only the pure electrical require¬ 
ments but the layout of the controls on 
the panel and the distribution of weight 
in the carrying case, as an aid to ease 
of handling. The final layout will be 
clear enough from the photographs, and 
scarcely requires lengthy explanation. 

The large vacant space on the chassis 
is for the two valves and the output 


transformer involved in the reverberation 
amplifier. The additional weight intro¬ 
duced at this end can be offset, in turn, 
by mounting on the baffle the 8in rever¬ 
beration speaker. 

Since the chassis is normally trans¬ 
ported in the inverted position, we ob¬ 
tained from Manufacturers Special Pro¬ 
ducts valve sockets fitted with spring re¬ 
tainer clips, which hold the valves firmly 
in place. The 12AX7 preamplifier relies 
upon its shield for this protection. 

PANEL CONTROL 

Along the front panel, looking from 
left to right with the chassis inverted, 
we have two Guitar inputs, Pickup and 
Microphone inputs, Guitar Volume and 
Microphone Volume controls. The space 
adjacent to this may eventually accom¬ 
modate a reverberation or second chan¬ 
nel volume control but, for the mean¬ 
time, could be filled by a spare bezel or 
the hole left unpunched. 

Following this are the Bass, Treble, 
Vibrato Speed, Vibrato Depth, Standby 
switch and mains pilot bezel. 

The standby switch allows the equip¬ 
ment to remain “hot” with control levels 
set, without the embarrassment of acci¬ 
dental sounds being heard through the 
speaker. 

Along the rear edge we have, from 
left to right, the mains cord, fuse holder, 
mains on/off switch, remote vibrato on/ 
off jack, speaker socket and, paralleled 
directly across this, the extension speaker 
socket: Mention will be made next month 
of the vibrato on/off foot switch. 


idio, Television & Hobbies, October , 19 62 



This photograph shows the grouping of the rear panel components and the 
designations used. The remote vibrato switch is connected via a length of 
twin flex or microphone cable io a standard phone plug. 
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BLACKBURN 

DIGITAL MULTIMETER 


TYPE B.I.E. 2144 



• Decimal in line projection display 

• 65 milliseconds conversion time 

• fully transistorised 

• printer output 

• floating input 

• internally standardised 

• automatic and manual operation 

• size14"x16"x5±" 

• weight approximately 22 lbs. 


5 DC voltage ranges, 3 AC voltage ranges, 5 DC current 
ranges, 6 resistance ranges up to 20 megohms, 4 cap¬ 
acitance ranges up to 20 MFD. Either standard rack 
mounting or free standing case available. 


BLACKBURN TRANSISTORISED 5 DIGIT 

DIGITAL VOLTMETER 


TYPE B.I.E. 2116 



• Decimal In-line projection display 

• ± 10 microvolt to ± 1000.0 volts 

• 0.01% absolute accuracy 

• 95 milliseconds conversion time 

• Automatic range selection 

• Automatic polarity selection 

• Greater than 50 megohms input 

• Integral in-line printer drive, binary or decimal 

• Fully transistorised 


Ratiometer facilities from external reference available. 
Binary or decimal coded outputs available. 

Size — 9" x 19" x 12". 


Further information from 

ELECTRONICS SALES. DE HAVILLAND ENGINEERING 


BIRNIE AVENUE, LIDCOMBE, N.S.W — SALISBURY, SOUTH AUSTRALIA 












Model 601 is a dynamic unidirectional 
(cardioid) microphone for studios, music 
and public address, strongly built and fa¬ 
mous for quality. 


DYNAMIC CARDIOID MICROPHONE 
Mod. 601 


Output: - 54 db (1 Volt p/microbar) 

Response: 50 - 12000 cps Unidirectional 

Impedance: 25.000 ohms easily stepped down to 250 ohms 

High or low impedance selection »» 

Dimensions overall: 60x60x155 mm. (2 3 / 8 ' x 2 3 / g ": 6 Vs”) 
Low frequency change switch for use when speaking. 


Free of amplitude, phase and harmo¬ 
nic distortions. High and low impedance. 
It offers an additional discrimination factor 
with a difference of 18 db. from front 
to back. 


On-off switch on handle 
Detachable connector 


Retail Price £25/14/. 

Plus Sales Tax £2/9/- 

Morketed by 

ZEPHYR PRODUCTS PTY. LTD. “'**' 



S.E.6, VIC. 
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i tackling the construction, particular 
s should be taken when mounting the 
it panel components. In particular, 
:e around the input jacks is limited 
care should be taken to guard against 
t circuits. 

or the same reason, the standby 
ch is best placed horizontally, while 
complete lamp holder may be diffi- 
to fit. In our case, the holder was 
lored to a solder lug attached to the 
;sis. 

alve socket orientation is important 
duplicating our prototype amplifier 
arrows have been drawn on the 
tograph indicating the direction of the 
between the pins of each valve, 
he power supply can well be wired 
. We made use of a 2-lug strip near 
mains cord and a 4-lug strip for the 
age doubler circuit. The heater wind- 
are terminated on four lugs of a 
g strip near the centre of the chassis, 
n which wires run to the sockets and 
t lamp. 

network of tinned copper wire earth 
p could also be put in at this stage, 
ing such points as valve spigots, in- 
and output sockets and the appropri- 
potentiometer lugs, 
he next step is to sort out the out- 
transformer wiring, which, as men- 
ed earlier, involves two tapped 
laries and one tapped secondary, 
egin by connecting the two 10,000- 
1 leads (red in our case) to the high 
ion supply. The' common leads 
en and blue) connect to the plates, 
6, of V4b and V3b respectively. The 
)0-ohm taps, which become the screen 
s in ultralinear connection (black and 
ow) are connected to the screens, pin 
of V4b and V3b respectively. 

)MPONENT PANEL 

'he 15-ohm secondary leads (black 
yellow) can then terminate on the 
iker sockets. It was found that, for 
rect feedback polarity, the yellow lead 
uired to be earthed and the feedback 
lied to the black lead, 
he next step could be to prepare the 
stor strip as detailed in the accom- 
lying diagram. 

Considering next the tone and volume 
itrol circuits, it is desirable to keep 
wiring and components close against 
metalwork. This is mainly to provide 
le form of “shielding” for the rela- 
ily high impedance circuitry involved. 
The shielded lead passing between the 
*er grid and moving arm of the treble 
itrol is earthed at this control. The 
ble cut capacitor connects between 
5 earth point and the left hand lug of 
pot, viewed from the rear as in the 
) tograph. 

rhe right lug connects to one lug of 
Mug strip attached beneath the stiffen- 
\ flange, just left of the Mic/PU 
lume control. A treble boost capacitor 
68pF is conected between this lug and 
^ centre lug of the guitar volume con- 
>1. The two resistors in this circuit, 
mely 100K and 220K, can then be 
chored in position. 

Again, in order to obtain an increase 
level with clockwise rotation of the 
ss control, the bass cut capacitor of 
OpF connects between the centre and 
jht-hand lugs. The boost capacitor of 
347 mfd connects between the centre 
d left-hand lugs. 

A wire connects between the right- 
tnd lug of this control and the remain- 
g insulated lug of the 3-lug strip men- 
>ned earlier. From this point the two 



This diagram shows the panel around which is centred most of the wiring 
to do with the basic amplifier and involving the 6BE6 and two 6GW8's. 


470K isolating resistors connect to the 
centre lugs of the two volume controls. 

A shielded lead connects the right- 
hand lug of the Mic/PU volume control 
to the tip spring of the PU jack, while 
the same lug of the guitar volume control 
connects to the guitar preamp plate via 
a .047 coupling capacitor. 

While most of this wiring is obscured 
in our photograph by the sloping edge of 
the chassis, it was deliberately arranged 
this way to gain by the shielding which 


the metalwork affords. 

The preamplifier components are 
grouped around the 12AX7 valve socket. 
A 2-lug strip below the socket anchors 
the high tension lead and both plate load 
resistors. The 3-lug strip below the input 
jacks anchors, on the left, the PU wir¬ 
ing, while on the right are the guitar 
isolating resistors, shunt capacitors and 
the shielded lead to the guitar preamp, 
grid. 

(To be continued.) 


1 


—-— PARTS 

1 Chassis 20in x 8in x l£in in¬ 
ward sloping front panel, approx. 

70 degrees. 

Power transformer, voltage 
doubler type 126 volts AC at 
125mA DC. 6.3 volts CT. 3A, 
6.3 volts 3A. 

(If reverberation is not jltimately 
required, the following smaller 
type will suit: 125 volts AC at 
80mA DC. 6.3 volts CT. 4A.) 

1 2.5 henry 150mA choke. 

1 Output transformer (see text). 

2 9-pin valve sockets with spring 
retainer. 

1 7-pin valve socket with spring 
retainer. 

1 9-pin shielded valve socket. 

2 6GW8 valves. 1 6BE6 valve. 

1 12AX7 valve. 

2 Power diodes IN 1763, FST1/4, 
OA210, etc. 

2 8-inch, 33-ohm speakers or 1 
12-inch, 15-ohm (see text). 

2 On/off switches. 

1 Push On/push off switch for 
remote vibrato control. 

1 bezel, lamp and holder. 

1 Fuse holder and fuse. 

6 Small knobs. 

2 4-pin miniature sockets. 

1 4-pin plug to suit. 

4 Open cicuit type phone jacks. 

1 Closed circuit type phone jack. 

1 Phone plug. 

CAPACITORS 

2 100 mfd 200VW electrolytic*, 
one to be insulated. 

1 100 mfd 350 VW electrolytic. 

1 2 x 50 mfd 350VW electro¬ 
lytic. 

2 50 mfd 25VW electrolytics. 

3 25 mfd 3VW electrolytics. 

1 .47 mfd 400 volt paper or 

plastic. 


LIST 

2 .047 mfd 400 volt paper or 
plastic. 

2 .022 mfd 400 volt paper or 
plastic. 

9 .01 mfd (7 200 volt, 2 400 volt) 
paper or plastic. 

1 .0047 mfd 200 volt paper or 
plastic. 

2 560 pF plastic or ceramic (not 
high K). 

2 470 pF plastic or ceramic (not 
high K). 

1 150 pF plastic or ceramic (not 
high K). 

1 68 pF plastic or ceramic (not 
high K). 

RESISTORS 

(Half watt unless specified). 

2 4.7 meg. 1 22K. 

3 1 meg. 1 22K, 1 watt. 

7 470K. 1 12K. 

1 330K. 1 6800 1 watt. 

4 220K. 1 4700. 

1 180K. 4 2700. 

5 10OK. 1 1500 

1 47K. 1 150 2 watt. 

1 47K. 1 watt. 1 39 5 watt. 

POTENTIOMETERS 

2 1 meg. logarithmic type (C- 
taper). 

3 1 meg. linear type (A-taper), 

1 250K logarithmic type (C-taper). 

SUNDRIES 

Miniature resistor strip (Cinch or 
similar) 18 tage long. 

Miniature tagstrip, 1 5-tag, 1 4- 

tag, 2 3-tag, 2 2-tag. 

4 3/8in rubber grommets, 2 £in 
rubber grommets. 

Tinned copper wire, shielded wire, 
hookup wire, nuts, bolts, washers, 
solder lugs, three core flex, power 
plug, container for remote foot 
switch. 
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A READER BUILT IT 


Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


A HOME BUILT PICK UP AND STEREO HEADPHONI 


From a reader in Belrose we have received details of an interesting "uni-balance" pickup arr 
and a pair of stereo headphones for tape recorder monitoring. Both the units were home cor 
structed at a fraction of the cost of comparable commercial units. 



'J'HE headphone units were constructed 
around a pair of miniature “but¬ 
ton” earpieces of the type normally used 
with transistor radios, crystal sets, etc. 
Whil^ these are normally of the piezo 
electric type, having a high impedance, 
they will usually provide more than 
sufficient level from even low impe¬ 
dance outputs. 

The earpiece units were glued into 
Ttwo pieces of plastic with an epoxy 
resin and the plastic was, in turn, bolted 
to a length of phosphor bronze salvaged 


from a lady’s hat. (It was one of those 
silly little things which, without the 
spring, would blow off in the slightest 
wind.) 

Appearance was improved by polish¬ 
ing the phospher bronze and coating it 
with clear laquer. A phone jack on each 
of the earpiece cords completes the unit. 
Since the earpieces cost only a few shil¬ 
lings ex-disposals, the result is a very 
inexpensive stereo headset. 

Construction of the “uni-balance” 
pickup arm is more or less self explana¬ 
tory from the photograph. The arm was 
constructed from i” brass tube, with a 
piece of 20-gauge brass sheet soldered 
to one end to hold the pickup cartridge. 

The larger ring which is attached to 
the base mounting, was made from a 
width of 2” diameter brass tube. The 
smaller ring on which is mounted the 
balance point was constructed from a 
i” width of 1” diameter brass tube. 
58 


The balance point 
was made by fixing 
the point of an old 
gramophone needle 
into a iin brass 
Whitworth screw. A 
small piece of iin 
brass bolted to the 
top of the fixed 
larger ring has a 
drilled depression in 
which the point 
pivots. 

The large balance 
weight was made 
from a 2±in length 
of 1 iin diameter 
brass rod with a iin 
hole drilled through 
the middle, while 
the smaller or “tors¬ 
ional” balance is a 
piece of iin dia¬ 
meter rod with a 
iin hole in it. A 
piece of iin brass 
welding rod is tapped into the side of 
the larger weight to take this balance. 

The larger of the two brass rings was 
firmly attached to an old chrome pickup 
base, the ’ pickup having sufficient move¬ 
ment within this ring to traverse a 16” 
transcription disc if necessary. The clip, 
which holds the arm when it is not in 
use was constructed from a 6” length 
of brass welding rod tapped to i” Whit¬ 
worth at each end. 

If a professional finish is desired the 
assembly could be chrome plated or 
even simply polished and clear lacquer¬ 
ed. When carefully constructed this unit 
will perform equally as well as some of 
the expensive commercial units. 

The length of the arm will be deter¬ 
mined by the available space, remember¬ 
ing that the longer the arm is, the 
smaller the tracking errors but the 
higher the arm inertia. A compromise 
must be reached. Figures for angle of 


offset, stylus overhang, etc., may 
obtained from Moir’s “High Qua 
Sound Reproduction,” once the len 
has been decided upon. 

Balancing of this type of pickup 
easily carried out, since the single pi 
allows the arm to indicate any unbala 
itself. Complete dynamic balance is 
obtainable, however. 

I READERS’ HINT!! 

A METHOD of improving the tre 
response of mass-produced lo 
speakers has been developed by a rec 
correspondent, Mr M. C. Jaensch, 
Adelaide Road, Murray Bridge (S.A 
The procedure is simple—the cone 
coated with a thin layer of plastic g 
for about liin from the apex (near 
voice coil). The glue used was “Shelle 
Aquadhere,” but other glues may be j 
as effective. The idea is to stiffen 
inner part of the cone without increas 
its weight appreciably. 

According to our correspondent, t 
procedure will both extend and smo< 
out the* treble response of most mediu 
priced speakers. 

★ ★ ★ 

Mr Jaensch also sends us details 
an external speaker system he used 
improve the sound from a locally ma< 
“personal” transistor portable. 

The speaker used is a medium-quali 
8-inch type, mounted in a small wood< 
box. To reduce the “hiss” level in t 
output a large capacitor formed fro 
two electrolytic units “back-to-back” 
wired across the speaker voice coil. T1 
speaker should be the same nominal in 
pedance as that of the set concerne! 
which is usually 8 ohms. 

Mr Jaensch states that, considering tl 
small output transformer in most se 
of this type, the sound obtainable wit 
This circuit is very impressive. 
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NEW HEADS FOR THE COLLARO DECK 


lany readers who have constructed, or who are contemplating the 
onstruction of the R, TV and H “Stereo Tape Recorder" of March, 
962, were perturbed recently upon learning that the "Reuter" mag¬ 
pie heads originally used in the tape deck were no longer available, 
their place are being supplied "Michigan" heads, which it was thought 
Duld require considerable circuit alteration. In fact, only small changes 
•e required, the new heads having somewhat better performance than 
those originally used. 

7HEN the news of the discontinua- 
Y tion of the Reuter heads first reach- 
our office, we must admit that we 
selves were worried about prospects 
the Stereo Tape Recorder. 

Vould early builders of the design 
e to practically rebuild their recorder 
i head needed replacement? Would 
basic circuit have to be changed 
msively to suit the new heads? These 
e the questions which concerned us. 
accordingly, when we received samples 
the new heads from the Australian 
nts, we were most interested to test 
m and determine their suitability to 
• recorder. 

The results of our investigations are 
st pleasing. The new heads require 
y a few small changes to the circuit, 
they give discernibly better perform- 
e. The frequency response is im- 
>ved on all speeds, while better head 
elding gives lower hum and crosstalk. 

TTER RESPONSE 

M 7.5 inches per second, the overall 
ponse of the recorder (from input, 
ord, then playback to voice coil) with 
average tape is flat within 2 dB be- 
een 45 cycles and 14 Kc/s, with the 
IB points at 40 cycles and 14.5 Kc/s. 

At 3.75 inches per second, the 3 dB 
wn points are at 30 cycles and 9 Kc/s. 

lack of separate equalisation at 
175 inches per second makes this speed 
her limited in response — being 
proximately 40 cycles to 4.5 Kc/s— 
t it is quite suitable for speech and 
jsic of moderate quality. 

The small number of changes re- 
ired for the new heads are quite 
nple in nature. The first is the altera- 
n of bias oscillator frequency by re- 
cing the value of the tuning capacitor. 

In the March, 1962, circuit, the tuning 
pacitor connected between the plates 
the QQE03/12 valve is 0.001 uF. 
us must now be changed to 330 pF 
00 V) to raise the oscillator frequency 
the 75 Kc/s recommended by Michi- 
m Magnetics, Inc., the head manufac- 
irers. 

The increased bias frequency is very 
;sirable, for it gives far fewer “chirps” 
id “birdies” when high-frequency sig- 
als are recorded. Lower bias frequencies 
:nd to produce audible beat notes with 
ie signal, due to head non-linearities, 
tc.—hence the dhirps and other assorted 
'histles so often heard on glide tone 
?sts. 

The recording and bias currents re¬ 
tired by the Michigan record-playback 
lead are lower than those used by the 
teuter head. Raising the bias oscillator 
requency automatically lowers the bias 
urrent, as the head impedance rises with 
requency, while the recording current 
largin in our circuit allows satisfactory 
peration with the new heads and does 
ot require alteration. 

However, you will probably find that 


the best frequency response and lowest 
distortion will be obtained with the 
ganged “Bias Set” controls set toward 
maximum resistance—i.e., minimum bias. 
This will depend to a certain extent on 
the tape used and some experimenting 
may be in order. 

The other changes to be made con¬ 
cern the playback equalisation circuitry 
in each amplifier channel. Because the 
Michigan head has better characteris¬ 
tics, higher treble peaking frequencies 
must be used and the response is accord¬ 
ingly improved. 

At 7.5 inches per second, the peaking 
frequency must be changed to approxi¬ 
mately 13.5 Kc/s. This is done by re¬ 
ducing the capacitor connected to the top 
of the 100 mH inductor (previously 
0.0033 uF) to a value of 0.0015 uF. A 
small adjustment of the inductor tuning 
slug may also be necessary. 

In the 3.75 inches per second position, 
the treble peaking frequency has to be 
raised slightly from the previous value 
and a simultaneous reduction in the peak 
is also required. This is done by wiring 
a 2.7K half-watt resistor in place of the 
connection which shorts out the 0.0033 



uF capacitor (now 0.0015 uF) in the 
original circuit. 

This does two things — modifies the 
peaking frequency to approximately 
6 Kc/s and introduces a circuit loss re¬ 
sistance to lower the “Q” and reduce 
the magnitude of the peak. 

In this manner, the response is 
smoothed and extended to the 9 Kc/s 
mentioned a little earlier. 

The Michigan erase head is of higher 
impedance than the Reuter unit, but it 
requires less current for satisfactory 
erasure. 

Thus it will operate in the March, 
1962, circuit without change—other than 
the frequency change mentioned in con¬ 
nection with bias. The erase voltage is 
very close to optimum and erasure is ex¬ 
tremely good (about —60 dB from a 
saturated tape). Better than before, in 
fact. 

It should be fairly clear that the new 
heads are well worth the small trouble of 
changing the circuit. The performance 
of our recorder is improved to the point 
where at 7.5 i.p.s. one is scarcely aware 
that the output signal has been recorded 
at all. 


TUDOR RADIO 

JL. E. Chapman 

418-420 KING ST., NEWTOWN 

(Established 1940) 

Phone LA1011 

Speakers every size .. .. £1/5/0 to 

£3/0/0 


Portable Radio Cabinets. 
New. Ideal for ext. 
speakers.. .. 

Philips TV Tuners .. 

Transistor Speaker Trans¬ 
formers . 

12-inch M.S.P. Speakers, 
12 P.S. 

Picture Tubes, new 17-inch, 
90 deg. 

23-inch, 110 deg. 

Record Changers, Monarch, 
New 4-speed 

£1/0/0 

£7/10/0 

10/0 

£3/0/0 

£15/0/0 

£19/10/0 

£10/0/0 

2-gang and 3-gang Con- 
densers . 

10/0 

Speakers, 10x2, also 5x7 

£1/5/0 

TV Safety Glass, all sizes 

£1/15/0 

Transformers, 40 mil. . . 

£1/0/0 

Garrard plug-in Stereo 
Heads. 

£2/0/0 

TV Masks. 23-inch, 21- 
inch or 17in .. . . . 

15/0 

TV IF Strips, assembled 

£3/0/0 

TV Power Transformers 

£5/0/0 

Transistor Printed Circuit 

Boards 6 and 8 with 

Transistors, Speaker and 

Gang completely wired £8 and £10 

90 deg. P.T. Sockets .. 

1/0 

Valves 6UB8, 3V4. 6R3, 
6EJ7, 1T4. 6U8, 6BL8 

10/0 

Gramophone Motors and 
Pickups,4-speed. New .. 

£6/17/6 

rv Stromberg Carlson 21- 
inch, new. Complete and 
working. No cabinet .. 

£59/10/0 

50,000 switch pots .. 

5/0 

10,000 ohm pots .. 

5/0 

2 meg lin pots. 

4/0 

15K pots. 

4/0 

50M pots 

1 meg switch pots .. 

7/6 

15 ohm, 8-inch speaker .. 

£1/15/0 

Philips 110 deg. yokes .. 

£2/10/0 

TV vertical indoor aerial 

£2/17/6 

TV cabinets, new, all sizes 
to clear .. 

£2/10/0 

TV Chassis valves and 
speaker PT tube replaced 
6 months ago. Complete 
ready to use. 

£45/0/0 

TRANSISTOR 8 Radios 
complete. No cabinets. 
Well-known make. Cost 
44gns. Sell new including 
battery. 

£15/10/0 

Combination TV Radio 
Cabinet. New. 

£7/10/0 

Rola 8MX Twin Cone 
Speakers. Each . . .. 

£3/0/0 
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Transistor 
Hearing Aid 

FIRST PHONE MODEL 
FH-2. 

This Hearing Aid is an ultra 
modern unit, it incorporates 
the following outstanding 
features: 

Ample power and clear tone. 
Compact, smaller 1 than a 
packet of cigarettes. 
Precision printed circuit de¬ 
sign. 

Magnetic earphone. 

Separate Tone and Volume 
Controls. 

Battery used: UM3 or 915 
Eve readv. 

Packed in a Presentation 
Case. 

New Model, £15/15/. 
Replacement Battery only 
Sh. 1/3. Postage Sh. 5/ extra. 


Fountqin 
All Transistor 
n Intercom 

Specifications: 3 Transis¬ 
tors, 1 Thermister. 
Output Power: 200mW. 
Speaker: 31in. 

Battery: Standard 9 Volts. 
Simple installation and 
suitable for use in Offices, 
Factories, Hotels, Restaur¬ 
ants, Residences, or 
wherever conversation is 
required between two 
locations. 

Price £9/17/6 

Including Sales Tax 


Multimeter Model KM-83 

SPECIFICATIONS: 

Ohms scale: 0-1K. 0-10K. 0-1 
Meg. 

DC and AC Volts: 0-10-50- 
250-500-1000. 

DC mA: 0-1-10-100-500. 

Size: 5in x 3in. 

Price £6 

Including Sales Tax 

Multimeter Model KM-130 

20.000 Ohms per Volt DC. 
5.000 Ohms per Volt AC. 
SPECIFICATIONS: 

0-10K, 0-1 Meg, 0-10Meg 
DC Volts: 0-10-50-250-500- 
1000. 

AC Volts: 0-2.5-10-50-250- 

1000. 

DC mA: 0-100mA, 0-250mA. 
Decibels: O-flOdb, 

0-+22db. 

Size: 5iin x 3iin. 

Price £9/17/6 

Including Sales Tax 


RADIO HOUSE PTY. LTD. 

296 PITT STREET, SYDNEY. Also at 760 George St., and 6 Royal Arcade. 


"MINI-COM" 

INTERCOM 

System 

Suitable for Office, Home, 
Nursery or Factory. 

All transistor, operates at 
low cost on 9v Battery. 
Both units are attractive in 
appearance and measure 
2±in x 4in and are similar 
to a small transistor Radio. 
Supplied complete with 
wiring and battery 

£6/19/6 


Rifle Scope 
4 x 33 

Telescopic Sight, Super 
Power Model. Approxi¬ 
mate length: 12in. Ad¬ 
justable reticule free of 
Parallax at 100yds. 

Price £13/10/- 

Including Sales Tax 

Rifle Scope 4 x 15 

Standard Model, Length 
approx. 11 in. 

Price £5/15/ 

PORTABLE 
TAPE RECORDER 

"KORDEX" 

Model KT201 

do-it-yourself Kit. Com¬ 
plete Mike, Speaker, 
Phone and all parts, in¬ 
cluding instructions. 

£11/19/6. 

Save £6 on this ready- 
wired kit of parts. 

EARPHONE AND 
MICROPHONE 

11 in x 6in with carrying 
handle. 


Fone-amp operates with amazing 
simplictiy 

Place the phone on the stand and FONE-AMP picks up 
and amplifies incoming voice. A small Transistor amplifier 
steps up incoming signal and the speaker reproduces the 
incoming voice. The Mike picks up your voice without 
removing the Phone handset. 

£12/19/6 


Checks Volts AC & DC 

1,000 O.P.V. 

15.150. 1,000 volts. 

D.C. current 150mA. 
Ohms, 0-100,000 ohms 
with test leads and inter¬ 
nal battery. 

65/- 


All Transistor Radio 
Mantel Model RHS 606 

with 6 penlight batteries and] 
telescopic aerial. Ideal as a 
second radio or portable. Bat¬ 
teries cost 7/6. Approx, life 3 
months. 

£13/4/- complete 

Multimeter Model T-11 

1000 Ohms per Volt. 
SPECIFICATIONS: 

Ohms scale: 0-200 K. Ohms. 

DC and AC Volts: 0-10-50 
250-500-1000. 

DC mA: 0-1-25-250. 

Size: 3iin x 2£in. 

Price £3/19/6 

Including Sales Tax 

Multimeter Model T-81 

SPECIFICATIONS: 

Ohms scale: 0-200 K. Ohms. 

DC and AC Volts: 0-10-50- 
250-500-1000. 

DC mA: 0-1-250. 

Size: 4in x 3iin. 

Price £5 

Including Sales Tax 


RH 20A 


i ■ 
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I- M ERICSSON-TRIMAX RTY. LTD. 

CNR.WILLIAMS ROAD AND CHARLES STREET, NORTH COBURG, VIC. - PHONE 3S 1 203 
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Today the emphasis is on smaller components and our own 
lamination and heat-treatment section can cater for your special 
needs for small transformers. The illustration shows a typical 
example of a specially-developed low-level transformer in a 
Mu-metal case. Overall size is only li" diameter by li". 

This is one of the many special transformers designed 
and developed by our highly-skilled engineers. 


ANOTHER 


SPECIALTY 


Consult us for all small power 
or audio transformer requirements. 


LM 20 


TRI MAX 


DYNAMIC MICROPHONE 
Mod. 603 


Retail Price £14 

Plus Sales Tax £1/9/2 


Mod. 603 is a dynamic microphone 
ideal for music, speech and particular!^ 
magnetic recording. Can be used on stanc 
or on a small table base 

Smart square shaped aluminium presl 
sure cast case with stainless steel wire mesh] 

Sturdily built and beautifully finished] 


Impedance can be easily stepped down 
from high (50.000 ohm) to low (60 or| 
250 ohm) impedance. 


Omnidirectional 
Output: - 50 db 
Response: 50 - 12000 cps 
Impedance: 50000 ohm - 250 ohm or 60 ohm 
Dimensions overall: 40x40x98 mm. (1 u / 16 ” x 1 9 /, 6 M x 3 13 /i«*) 

Accessories: table base 

Marketed by 

ZEPHYR PRODUCTS PTY. LTD. 


HIGH STREET, GLEN IRIS, S.E.6, VICTORIA 


PHONES: BL 1300, BL 4S 


BIG THINGS in 




SMALL 



























FROM THE SERVICEMAN WHO TELLS 


ANOTHER DO-IT-YOURSELF TYPE 

emember last month's story about the character who tried to overhaul 
Is set? Well I have another story along similar—though less drastic— 
nes this month. It is also interesting as an account of at least one 

unusual fault. 


ORTUNATELY, this owner had 
been nothing like as heavy handed 
which is not really surprising, in- 
uch as last month’s experience must 
;ly rank as some kind of record, 
urthermore, this owner had been 
mpted by something more than just 
lesire to fiddle; his set did at least 
e a genuine and very definite fault, 
the other hand, he was equally as 
irant in matters electronic and his 
mpt at repairs just as illogical, 
fhe set was a largish mantel model, 
early postwar vintage, characterised 
a dial glass which protruded above 
cabinet. It used a mixture of Euro- 
n and American-type valves. 

Vccording to the owner there were 
eral things wrong with it. One was 
t the dial didn’t work properly and 
explained that he had been tuning 
set by reaching inside the back of 
cabinet and pulling the dial drum 
und. In fact, he had deliberately 
loved the back of the cabinet to allow 
to be done. 

DULD BE RISKY 

ie wasn’t running much risk in this 
e, of course, but I often wonder what 
)pens to types like this, in those coun¬ 
ts where power transformers are “old 
” and the chassis is just as likely 
connect directly to the active side of 
mains. 

More particularly, however, he was 
rried by the fact that the set “only 
nt sometimes.” He couldn’t tell me 
ch more than this and there seemed 
be little relationship between the set’s 
iods of inactivity and any other con- 
ions. It simply went or failed as the 
>od took it. 

Or, at least, that was what it had been 
ng. Now, according to the owner, it 
s dead all the time, this situation hav- 
come about as the result of his— 
d his mate’s—attempt to fix it. Since 
owner seemed to have very little 
a of what had even been attempted, 
gathered that most of the effort had 
en his mate’s. 

On the bench, the set behaved more 
less as described. It was quite dead 
far as signals were concerned, but 
d quite a merry hum, which appeared 
be partly volume control conscious. 
There was a removable cover on the 
iderside of the chassis, giving full 
:cess to the “works” without the need 
remove the chassis — plus a rather 
mplicated dial mechanism. This was 
rtunate, because the dial was one of 
ose “ingenious” arrangements where 
trt is supported on the chassis and part 
t the cabinet, with the cord strung be- 
feen the two. Ingenious it may have 
;en but the whole intricate network 
ould undoubtedly collapse in a horrible 
ingle if the chassis had to be removed. 
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I mentally registered that the dial cord 
looked strong enough to last for some 
time yet. 

Inspection of the chassis revealed at 
least two reasons why the set was un¬ 
satisfactory. One was a 10M resistor 
hanging loose by one pigtail, the other 
was a .1 mfd capacitor in a similar 
situation. There was also a short length 
of plastic bell wire twisted around one 
of the normal connections with the other 
end hanging loose. The reason for any 
of these was not immediately apparent. 

The 10M resistor obviously belonged 
in the grid circuit of the audio ampli¬ 
fier, a 6SQ7, and which, at the moment, 
was floating free. The resistor checked 
O.K. and, on being restored to its origi¬ 
nal position, reduced some of the hum, 
particularly that which had been appar¬ 
ent with the volume control full up. 

I’m afraid I can offer no explanation 
as to why the resistor had been discon¬ 
nected. While fiddlers sometimes dis¬ 
connect this or that, on the basis that it 
offers some apparent improvement in per¬ 
formance, but without any regard for 
the “cost” of such improvement—such 
an alteration could hardly be justified, 
even on this basis. 

The disconnected .1 mfd was similarly 
puzzling. By a process of elimination 
I deduced that it was the AGC by-pass 
and, further, that the odd length of bell 
wire had been used to temporarily re¬ 
store this connection after it had been 
deliberately unsoldered. 

Once again I can offer no reasonable 
explanation. It is true that the AGC 
line seems to attract fiddles, mainly 
because, as I mentioned last month, 


shorting out the AGC voltage can often 
give a temporary boost to an ailing set. 
But shorting out the voltage is one thing, 
and lifting by-pass capacitors is quite 
another; the latter could only degrade 
performance. 

Once again I checked the component 
concerned, found it to be intact, and 
replaced it in the circuit. Then I 
checked the set on the air again. Apart 
from the slightly reduced hum, it was 
much as before, with still no signals 
apparent. However, it did sound “alive” 
and showed some evidence of static and 
noise when I touched the aerial terminal. 

LOCAL OSCILLATOR? 

This symptom normally suggests a 
faulty local oscillator. Failure of this 
section means that no frequency con¬ 
version takes place and that set is 
permanently tuned to the intermediate 
frequency. While the aerial circuit will 
tend to reject these signals, it is normally 
so broad as to cause only moderate 
attenuation, particularly if the set 
happens to be tuned to the low fre¬ 
quency end of the band. 

Confirming these symptoms is 
relatively easy. If the oscillator is 
functioning normally it will be gener¬ 
ating a substantial negative voltage at 
the grid of the local oscillator (the triode 
section of the converter valve). While 
difficult to measure accurately with any¬ 
thing less than a VTVM — or equiva¬ 
lent — it will nevertheless give a quite 
definite indication on the conventional 
1,000 ohms/volt multimeter. 

Most fellows simply touch the positive 
meter lead on the appropriate valve pin 
(negative meter lead to chassis) and 
watch for a backward kick. The 1 mA 
range is commonly used, but low volt¬ 
age ranges, say up to 10, will usually 
respond sufficiently well, and may be 
safer where there is danger of the prod 
slipping off the pin and encountering a 
high voltage circuit. 

In this case there was no backward 


☆ 


Some of the faults 
in this set were 
"natural" ones, as 
a result of normal 
wear and tear, 
but the position 
was aggravated 
by the owner's 
attempt at home 
servicing . The dis¬ 
connected resistor 
and capacitor, 
plus —/ suspect — 
the broken trim¬ 
mer lead, were all 
unnecessary com¬ 
plications. 


☆ 


(WEAK) 6SK7 (FAULTY) 6SQ7 
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In fact, there was a slight forward 
sment; an effect sometimes en¬ 
tered when there is no drive on the 
This is apparently' due to such 
Is as grid emission, etc., but which 
nsignincant when the valve is work- 
lormally. 

her voltages on the valve were 
oximately normal, though 1 noted 
the HT voltage was only 175 and 
ir on the low side for a set of this 
This, coupled with the hum, sug- 
d the need for new electrolytics. 
ever, I felt that the valve should 
: under these conditions if it was 
lal and decided to try a new valve 
re restoring the HT. 
le converter was an ECH35 and re- 
ng it brought the set to life inn¬ 
ately. This suggested that the pre- 
s intermittent operation was most 
ably due to a combination of the 
ECH35 and the reduced HT volt- 
A slight drop in line voltage would 
ill that would be needed for the 
lator to drop out of operation, 
le next logical check, therefore, was 
he power supply. A closer look at 
transformer had revealed that the 
ndary terminals were marked 245 
, thus confirming that the 175 volts 
was much lower than it should have 
. This, coupled with the pronounced 
, suggested that the first electrolytic, 
east, needed replacement. 

Tiile a second electrolytic failure 
cause serious hum, it is the first 
trolytic which will affect the HT 
ige. Without this capacitor the 
im functions as a choke input filter, 
the choke offering a high imped- 
* to the high ripple content in the 
ifier output. 

INCREASED 

ire enough, a new electrolytic 
ged temporarily across the old one 
d the HT voltage from 175 to 240; 
:h was sufficient to lift the gain of 
set quite noticeably, mainly due to 
restoration of more normal screen 
ages on the IF amplifier and con- 
er. Equally important, the hum 
>ped to such a low level that I 
bted whether any further improve- 
t would result from replacing the 
nd electrolytic. 

replaced the first unit permanently, 
i checked the second one. As I 
jcted, no worthwhile improvement 
ilted here but, as this capacitor ap¬ 
ed to be just as old as its mate, I 
aced it anyway, just to be on the 
side. 

he set was now beginning to behave 
ething like normal, although I was 
not particularly happy about the 
►itivity. A check with the generator 
firmed that the IF channel was well 
m. , 

'he logical next step would have been 
alignment, but this was not quite as 
Y as it sounds. The IF transformers 
question were adjusted by means of 
imers, externally mounted, of the 
e consisting of a ceramic tube with 
leavy wire inside and a coil of fine 
led copper wire wound on the out- 
e. The capacitance is adjusted by 
winding on, or taking off, turns of 
outside winding. 

The makers claim that these devices 
> particularly stable; that they are 
mune to vibration and most other 
momena which cause trimmers to 
ft, and that they are thus ideally suit- 
for applications of this kind. 

While I wouldn’t argue with them on 


these points, I do know that most 
servicemen, like myself, are not very 
enthusiastic about them. The main ob¬ 
jection is the relative difficulty of subse¬ 
quent adjustment. The fine wire must 
be removed if capacitance is to be re¬ 
duced, yet one hesitates to cut it lest it 
should need to be replaced. More usu¬ 
ally, one takes a chance on its shorting 
to adjacent connections. 

MORE DIFFICULT 

Increasing the capacitance is even 
more complicated. Suitable wire must 
be available, must be joined to the exist¬ 
ing wire, then wound on with, usually, 
another spare length left hanging in case 
one’s first guess is too wide of the mark. 
Either way, it’s a messy business when 
one considers the relative ease with which 
the ordinary trimmer can be screwed 
in and out. 

For this reason I am usually content 
to take the maker’s word for it that these 
things do not drift and therefore do not 
need adjustment, at least while ever this 
is supported by the set’s performance. 
And when, as in this case, the perfor¬ 
mance is poor, I exhaust all other aven¬ 
ues before attacking the alignment. 

My first step was to check the valves. 

I could find nothing wrong here, so I 
pushed them back in their sockets and 
gave the whole set a thorough voltage 
check. When this revelead nothing un¬ 
toward I went over the chassis again, 
checking the wiring etc. on the basis 
that someone could easily have removed 
a vital component or connection without 
this being immediately apparent. 

Once again I drew a blank, and it 
looked as though there was nothing left 
for it but an alignment check. On the 
other hand, if these trimmers were as 
good as they were supposed to be, 
would I stand to score any worthwhile 
gain? 

Nevertheless, I decided I would have to 
try. Selecting the one easiest of access, 

I was about to attack the wiring when 
I suddenly discovered a very good rea¬ 
son why the set might be weak. These 
trimmers use an extension of the outside 
winding as one pigtail and this wire is 
very fine, almost hairlike, and apparently 
one of the heavy handed types had 
broken it. Unfortunately the lead had 
assumed such a position that it was vir¬ 
tually impossible to detect the break 
until it was moved. 

I unsoldered the other trimmer con¬ 
nection and removed it from the chassis. 
Improvising a new pigtail from a scrap 
of light tinned couper wire, I soldered 
it to the trimmer winding, then carefully 
replaced the device across the IF wind¬ 
ing. 

The generator was still connected to 
the set, feeding in a 455 Kc signal at 
the level which had been just sufficient 
to produce a low level output from the 
speaker. Now, as the set warmed up, 
the speaker gave out with a burst of 
400 cycles that sent my scurrying for the 
attenuator. There seemed little doubt 
that the broken trimmer had been a 
major fault. 

More precise measurement, and on- 
the-air tests, confirmed that the set was 
now behaving normally and was, in fact, 
really “hot.” With a sense of satisfac¬ 
tion I mentally wrote it off as finished, 
even though there were still some 
dial problems and front end alignment 
to be attend to. 

I switched the set on again in pre¬ 
paration for this, and left it running 

Continued on page 129. 



FULLY GUARANTEED 


RECEIVING TUBES 


MADE BY 

WORLD FAMOUS 



Choice of quality conscious manufacturers and 
TV service organisations in Australia and over¬ 
seas. 


From all points come good words about HITACHI 
tubes — tubes that are unsurpassed for performance 
and reliability. Most popular types are available . . . 
each made with strict quality control to top 
standards and hacked by a full guarantee. Delivery 
is immediate from stock. For supplies and further 
information trade buyers are invited to contact — 

SOLE AUSTRALIAN DISTRIBUTOR 

ILICTRON TUBS DISTRIBUTORS 

FTY. LTD.. 3A WELLINGTON ST., PRAHRAN, S.I., VIC. 

, Raprasantatives all Statas of Australia. 
Malbourna: Phona: SI -6362. 
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Complete KIT hr TRANSISTOR « PORTABLE £12/17/8 


SCOOP PURCHASE OF MANUFACTURERS STOCK OF TRANSISTOR COM¬ 
PONENTS ENABLES US TO SUPPLY THIS KIT AT NEARLY \ PRICE 

The complete kit of parts for the Transistor Six includes 6 transistors, printed 
circuit board, coil kit, Magnavox 4T speaker, Ferguson transformers, battery and 
all necessary parts to complete the set, including an attractive plastic covered case. 

CAN BE SUPPLIED WITH LEATHER-COVERED CASE AT 20/- EXTRA. 
Wired and Tested, £2 extra. Dials available for all States. 

POST AND PACKING EXTRA. N.S.W. 8/6, INTERSTATE 12/6. 




CORDLESS - MANTEL RECEIVER 


COMPLETE KIT OF PARTS — AS SUPPLIED FOR TRANSISTOR 6 PORTABLE 

BUT USING AN ATTRACTIVE PLASTIC CABINET WITH LARGE 
HANDSPAN DIAL AND GOLD TRIM AND INCORPORATING ROLA 
5in x 7in TYPE “L" SPEAKER WITH HEAVY DUTY BATTERY. 


Post and Packing: 
N.S.W., 20/; 
Interstate, 27/6. 


£14/17/6. Wired and tested £2 extra 


NEW VALVES AT BARGAIN PRICES 


6J6 . 
1C4 
IT4 
3S4 


n/ 

7/4 

4/6 

10 / 


1A7GT. 0/6 


1D8GT 
6KSG . 
6SI7GT 
12K8 .. 


9/ 6 
6/9 
9/6 
10/ 


EK32. 6/9 

6SA7GT. 9/6 

6SH7. 5/6 

1Q5G. 2/6 

1P5G. 2/6 

1C7G. 3/ 


1K5G.2/6 

1M5G. 3/ 

1K7G. 3/ 

6C8G.5/ 

6SS7. i/6 

6H6.2/6 


7C5.;. 4/6 

6H6GT.2/6 

6K7GT .7/9 

6U7G. 5/ 

7C7. 3/6 

78. 7/6 


Please add postage on all valves. 


1S5 .. 
VR65A 
7193 .. 
12A6 
12SH7 . 
6K7G . 
955 . 
954 .. 


9/4 

2/6 

2/ 

5/ 

5/ 

4/6 

2/6 

2/6 


NEW VALVE SOCKETS: Ceramic EF50 Sockets, 2/6 ea. American moulded Loctal, 1/ ea. Octal 8-pin wafer, 6/6 dozen. 5BP1 socke 
Ceramic. 7/6. Amphenol 5>pin ceramic, 2/6 ea. 7 and 9-pin Miniature, 1/ ea. 9-pin with shield, 2/6. Ail Postape Extra. 


NEW MINIATURE 9-PIN PLUGS AND SOCKETS, 2/6 PER PAIR. POST AND PACKING. I/. 


NEW MINIATURE COILS and I.F. TRANSFORMERS: Aerial, R.F. or Oscillator Coils, 7/6 
Short Wave Coils, 16 to 49 metres, 5/6 ea. 


ea. Post 1/. I.F. Transformers, 9/6. Post 1/ 



NEW MULTIMETERS—61/- E xtoa 

METER 0-lmA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 
0—10* 0—10* RANGES 

0—50* 0—50v 0—IMA 

O—250> 0—250* n_inn M A 

0—500* 0—500* 0—100MA 

0—1000* 0—1000* 0—500MA 


SUPPLIED COMPLETE WITH TEST LEADS. RANGE 0-100,000 OHMS. 


BATTERY CHARGER RECTIFIERS 


. 37/6. 


New Selenium Rectifiers, 6 or 12 *olt, at 4 amp. 

Post, N.S.W., 7/6* Interstate. 10/. 

Transformer for above rectifier tapped for 6 or 12 volt, with cii 
for charger, 47/6. 

Post, N.S.W., 7/6i Interstate, 10/. 


As above, 6 or 12 at 2 amp., 27/6. 
Post: N.S.W., 3/6; Interstate, 4/6. 

Transformer for above, 37/6. 
Post: N.S.W., 3/6; Interstate, 4/6. 


DUAL CONCENTRIC 
POTENTIOMETERS 


1 meg + 20OK + switch. 

.5 meg + 50K + switch. 

.1 meg + 5K. 

* m « + !#K - 6/6 ea. 


.1 meK + 20K. 


SINGLE CRYSTAL 
OR MAGNETIC 
EARPHONE 7/6 


STANDARD INTERMEDIATE 
FREQUENCY TRANSFORMERS 

455Kc, 


IVfcin square cans. Slug tune. 
4/9. Post extra. 


NEW HIGH IMPEDANCE 
HEADPHONES 

2000 ohms . 25/ 

4000 ohms . 28/6 

Low Impedance Stereo 

Headphones . 29/6 

Post 2/6. 


NEW POWER TRANSFORMERS 


60mA prim.: 240v with 230v tapping. See. 285 
x 285 with 6.3v filament winding 60mA. 

Plus postage: N.S.W., 

3/6; Int., 5/3. 


25/- 


NEW MIDGET POWER TRANS. 


40mA prim., 250v. Sec. 225 x 225 with 6.3* 
Fil. Winding. /* Postage: N.S.W., 2/6; 

Ai/O Interstate, 4/6. 

30mA 240v Prim. 150 x 150*. Sec. with 6.3v 
Fil. Winding. *% C / Postage: N.S.W., 2/6; 

4.D/- Interstate, 3/6. 


MICA AND CERAMIC 
CONDENSERS 


Standard Mica Condensers, small current types 

per 100. 

Postage 1/6. 


10 /- 


NEW RESISTORS 
AND CONDENSERS 


These new Resistors (mainly I.R.l 
and Condensers include many popul 
values. The condensers are pape 
mica and ceramic, some are older typ< 
and shop soiled. 

RESISTORS OR CONDENSERS, 
10/ per 100. 

Post and Packing 2/9 extra. 


EXTENSION SPEAKERS 


New Rola 9 
control, 75/. 


: 6 speakers in case with votum 
Post: Interstate, 5/6; N.S.W., 


NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

WITH SWITCH 
SHORT 
SPINDLE 

LESS SWITCH 
STANDARD 
SPINDLE 

LESS SWITCH 
SHORT 
SPINDLE 

l.MEG 

2,500 ohms. 

15,000 ohms. 

2.MEG 

500,000 ohms. 

100,000 ohms. 

l.MEG 

2/3 ea. 

100,000 ohms. 

500,000 ohms. 

200,000 ohms. 
500.000 ohms. 


50,000 ohms. 

5/4 ea. 

2/6 ea. 

5,000 ohms. 

500 ohms. W.W. 
3/6 ea. 



25,000 ohm screwdriver adjustment. 1/9. 


TAB. POTS 
(PRESET) 


25 k. 
250 k. 


2 meg. 
2/ each. 


NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 
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PENAL PURCHASE OF FACTORY STOCK 


ORTABLE RECORD PLAYER 



• 4-SPEED B.S.R. PLAYER WITH 
CRYSTAL PICK-UP. 

• Sin x 7ln SPEAKER IN FELT 
LINED ENCLOSURE GIVES EX¬ 
CELLENT REPRODUCTION FROM 
YOUR FAVOURITE RECORDINGS. 

• ATTRACTIVE TWO-TONE CABI¬ 
NET WITH PLASTIC TRIM. 
DIMENSIONS: 15In x 134 b x 171n. 

£17/77/6 

Post N.S.W. 20/. Int. 30/. 


NEW PER-MAG SPEAKERS by Australia’s leading 
Manufacturer AT LESS THAN HALF PRICE 

(We cannot advertiie the name) 

Sin Per Mag . . 27/6 
Sin x 7in Per Mag . . 27/6 

6in x 9in Per Mag 32/6 

8in Per Mag 32/6 

12in Per Mag. 47/6 7/6 

Speaker Transformers for above 

ST or 7T 10/- 


POST AND PACKING 
. N.S.W. Interstate 
3/6 4/6 

7/6 
10 /- 


15/- 


MEW GARRARD RECORD CHANGERS 

t hese New English Garrard Changers with H'gh Fidelity Crystal Pick-ups and Sapphire Styli have Just been superseded. 
We are selling same at LESS THAN HALF PRICE. 

Available in STEREO at £10/15/, MONO £9/15/. 

POST AND PACKING EXTRA. N.S.W. 15/, QLD., VIC., TAS., 22/6, W.A., S.A., 30/. 


NEW REVERBERATION UNITS AT HALF PRICE 

Small quantity of Reverberation Units as used in Elctronic Organs, Amplifiers and Radiograms. 
£7/15/ (list price £15/10/) Post and packing, 10/ extra. 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

All popular colours 54in wide. List price 60/ per yard. To clear at 20/ per yard. 

Postage and packing N.S.W., 3/6; Interstate, 4/6. 


Gang Standard 
Gang Standard 
Gang Standard 
Gang Standard 


STANDARD TUNING CONDENSERS 


with separate S.W. sections. 

Miniature with Planetary Reduction Drive 
Post and Packing on Cond. 3/6 


7/6 

10/ 

12/6 

18/6 


PHONE PLUGS & JACKS 

SINGLE OR DOUBLE CIRCUIT JACKS 
WITH SHIELDED PLUGS 
8/6 PAIR 
Post and Pack. 1/ 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

have purchased the resistor and condenser stock held by Bush- 
mpson who have ceased the manufacture of TV and radio equipment, 
resistors are mainly l.R.C. and include most standard values from 
ohms to S meg in Vt, 1, and 2 watt. Also some wire wound. List 
Ice £4/10/ per 100. 

te condensers are in most popular makes and include mica ceramic, 
per and electrolytic in most popular values. 

List price £5/10/ per 100. 

The potentiometers are all current types and include switch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed values 
20/ Post and packing 1/9. 

Potentiometers, 25/ per doz. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


100 mfd + 200 mfd 350v.12 6 

8 mfd 525v. 3 6 

16 mfd 300v. . . 2 3 

32 mfd 275v.>. 2 6 

100 mfd 12v Miniature . 2 0 

500 mfd 25v . .. 2 0 

50 mfd 12v. 2 0 


POST 

EXTRA 


HEW HIGH FIDELITY DUAL (OHE gin SPEAKER 

NEW IMPORTED 8” DUAL CONE HIGH FIDELITY SPEAKERS (we 

cannot advertise the make). Frequency response, 35 to 13,000 cycles power 
rating max. 10 watts, 800 ohm. Voice Coil. £2/17/6 (List Price £9/0/0). 
Post and Packing, N.S.W. 7/6, Interstate 14/-. 

FERGUSON HIGH FIDELITY MATCHING TRANSFORMER, 7T ohms 
or 8T Plate to Plate. £2/5/0 extra. 



NEW 4-SPEED STEREO 
PLAYER F.O.R. .. £10/10/ 


NEW STEREO CHANGER. 
4-SPEED. F.O.R. . £10/15/ 


SLIDER-SWITCHES 
10 pole 2-way silver plated contact*. 

3/9 


tS WATT **6/17/6 

WATT.£18/17/6 

Post Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 
Too Heavy for Post. 


HEW 15 & 25 WATT PA AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 

The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohme If 
required at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12ln Rola speaker for above (10 watt)..57/$ 

Crystal Microphones for amplifier.47/$ 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. Phone LM7398 
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mikrapart 


WIRELESS MICROPHONE SYSTEM 




“Mikroport” is a small portable microphone system using an f-m radio-link in place of 
connecting cables between the microphone and its associated amplifier. 


The absence of yards of harassing microphone cable and the high-quality audio signals 
produced by the “Mikroport"’ make it ideally suitable for entertainments, stage and studio 
productions. Without microphone cables greater freedom is obtained in lecture-halls, schools 
or open-air functions. 

In industrial premises'there is no need for long microphone cable when the “Mikroport” 
is used for relaying instructions or messages. 

At sporting fixtures the announcer is free to move quickly from one vantage point to 
another when he has a small cableless “Mikroport.” Not being hampered by the length of 
microphone cable is especially useful to an announcer at car or boat races. 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. Phone: 2 0233 



Adelaide: Newton McLaren Ltd., and AW A Offices in all the other States. 
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its month we have a series of questions from one of our readers relating to amplifiers 
id pickups. He points out that manufacturers and distributors quote details of their amplifiers 
d pickups, but that the full significance of these may not be grasped by the average person, 
who is nevertheless anxious to make the correct choice for his requirements. 


tstion: What does “sensitivity” mean 
when applied to an amplifier? Am¬ 
plifier “A” has a sensitivity of 30 
mV; amplifier “B,” 135 mV. Does 
this mean that for “A” a pickup 
of not less than 30 mV output can 
be used, but for “B,” an output of 
not less than 135 mV is required? 

Answer: The assumptions in the ques- 
i are substantially correct. The fig- 
s quoted were referred to pickups, 
any desired signal source may be 
d, such as a radio tuner, tape re- 
der, etc. The “sensitivity” of an am- 
ier may be defined as the level of 
ut signal required in order to obtain 
full rated power output. 

an example, suppose that we have 
en watt amplifier with a sensitivity 
50 mV. This means that we need 
feed a signal of 50 mV into the am- 
ier in order to get the full output of 
watts. These figures usually refer to 
00 cycles and do not take into ac- 
int any frequency compensation 
ich may be necessary for a pickup. 
This requirement is usually met in 
uitable control unit. 

estion: When applied to pickups, is 
“sensitivity” synonymous with “out¬ 
put”? One pickup has a sensitivity 
of 20 mV. Does this mean that its 
output is only 20 mV and there¬ 
fore could not be used with an am¬ 
plifier with a sensitivity of 30 mV, 
for example? 

\nswer: In this case, sensitivity and 
put could be considered as being 
lonymous. A pickup with 20mV sen- 
vity could be used with an amplifier 
30 mV, but at these precise figures 
full output of the amplifier would not 
realised. In practice, a difference of 
s order may not be unduly serious, 
ce most recordings will almost cer- 
ntly produce peak voltage in excess 
the nominal figure quoted for the 
kup. 

When the output of a pickup is to be 
fen, certain basic principles and re- 
ences must be used. In the case of 
ignetic types, a change in magnetic 
x through a conductor results in a 
ltage across the conductor. This 
ange in magnetic flux in the conductor 
coil is the outcome of the vibra- 
n of the stylus in the groove of the 
:ord. 


The generated voltage is in direct pro¬ 
portion to the rate of change of flux 
through the conductor. This is equiva¬ 
lent to saying that the voltage generated 
is proportional to the velocity of the 
stylus. Output voltages are thus quoted 
with reference to the stylus velocity. 
The standard reference velocity is 
1 cm/sec., but this value is rather small 
for use in practice, and most manufac¬ 
turers use a figure of 3.16cm/sec., which 
is 10 db up on Icm/sec. Thus a pickup 
may be quoted as having an output of 
50mV at 3.16cm/sec., or 50mV at plus 
10 db; both statements meaning the 
same thing. 



"This is Miss La Verne . . . the well- 
known television actress!" 


Crystal pickups operate on quite a 
different principle. The stylus is attach¬ 
ed to the crystal element. Vibration of 
the stylus strains the crystal which, in 
turn, results in a voltage across the 
crystal in proportion to the strain. Due 
t the different principle, the output 
voltage is inversely proportional to the 
frequency. This means that if the out¬ 
put voltage at 1000 cycles is 1 volt, then 
the output at 300 cycles would be about 
3 volts. As a result, the output voltage 
of a crystal pickup is quoted at a par¬ 
ticular frequency. 

As already hinted, the figure quoted 
for a pickup is what might be termed 
a practical average and, as such, it gives 
the amplifier designer a very good idea 
of the pickup’s performance. However, 
it is not an absolute figure. It may be 
considerably less on lightly recorded pas¬ 


sages, and a good deal more on heavy 
passages. 

Thus, while the combination of a 20 
mV pickup and a 30 mV amplifier may 
not represent the ideal choice, one would 
probably “get away with it” in most 
cases. 

Question: A pickup has a recommended 
load of 51000 ohms. Does this mean 
that a resistor of that value is to be 
inserted between the pickup and the 
amplifier, or has the latter already 
some unspecified loading inbuilt? 

Answer: When a pickup manufac¬ 
turer quotes figures for a unit, he also 
specifies the load into which it must 
work, in order that it may perform as 
stated. This load is connected in paral¬ 
lel with the pickup and is usually situated 
near the input to the amplifier. There¬ 
fore, it should be arranged to have the 
correct load for the pickup to be used. 

For the value of 51000 ohms, we im¬ 
agine that our reader has in mind a 
particular brand which calls for a load¬ 
ing between 33000 and 51000 ohms. 
This means that the pickup concerned 
will meet the specification when loaded 
within this range. 

Question: What does separation, 28db, 
mean with reference to a pickup? 

Answer: The term, “separation,” re¬ 
fers to stereo pickups in this instance. 
Stereo pickup heads consist of two gener¬ 
ators, one for each channel, as closely 
matched as possible. 

In addition they must have good 
separation. The information recorded on 
one channel should be reproduced only 
by the pickup on that channel. This 
is the desirable state of affairs but is not 
completely met in practice. A small 
amount of the signal of one channel 
invariably appears on the other channel. 
The amount of unwanted signal appear¬ 
ing is expressed as a ratio of the 
original. 

By way of illustration, and to make 
calculation easy, let us suppose that we 
have an output of 1 volt from the left 
channel and nothing recorded on the 
right channel. There should be no out¬ 
put from the right channel but, on 
measurement, let us suppose that we are 
getting 40 millivolts or .04 volt. This 
is 1/25 of the original level of the left 
channel. 

As this is a ratio, it may be expres¬ 
sed in “decibels.” Although a discus- 
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WARBURTON FRANKI 


BIGGEST CHOICE, BEST VALUES IN RADIO & TV ACCESSORIE 


TRANSISTOR 
MANTEL RADIOS 

3 Transistors and 2 Diodes—Attractive 
Plastic Case — Size 8” x 4” x 2” — 
Excellent Volume— 


CRYSTAL RADIOS 

Large variety all in attractive 
plastic cases, supplied com¬ 
plete with earpiece and aerial 
leads. 

Type H.D. Baby Lark—35/ 
each, others at 37/6 and 42/6. 


Build your own with a PT5G 
Kit Set — 39/6. Any of above 
plus pack and post 1/6. 
Expanding metal aerial rods 
— 5/11 each. 


Complete with Batteries. 

14 Guineas 


AMPLIFIERS 


Plus pack and post—2/6. 


TRANSISTOR 
POCKET RADIOS 

2 Transistors and 1 Diode — inbuilt 
speaker — Earpiece and expanding 
aerial supplied, also Plastic Carrying 
Bag. 

Complete with Batteries 

£9/19/6 

Plus pack and post —1/6. 


3 valve — ideal for record 
playing — 4 watts output' — 
Feed back tone control — 
ON/OFF Switch — 14 gns. 

4 valve — similar to above 


but with extra valve for use 
with microphone. Suitable 
P.A., Shop demo’s, etc. — 19 
guineas. 


Also as above in metal cabinet — 24 guineas. 
Plus pack and post — 4/6. 


NEW GOODMAN LOUDSPEAKERS 

• Axiette 8in .. £11 8 0 | plus pack and post — 3/6 

• Twin Axiette 8in # Axiom lOin .. £13 12 3 

£13 1 6 • Twin Axiom lOin 

• Tri Axiette 8in £15 12 6 

£18 17 9 plus pack and post — 4/6 

Write or call for literature. 



WARBURTON FRANKI 

359 LONSDALE ST., MELBOURNE — MU 8351 


PLEASE INCLUDE POSTAGE OR FREIGHT WITH ALL ORDERS 


OPEN SATURD 
MORNINGS 


m LONSDALE cp 
z ST 3 

wMeanx 


TRADE 

ALSO SUPPLIE 


International Rectifier LOW GOST 25-35 Amp. SILICON DIODE SERIES^ soo 
OPERATES TO 130° C 


This series embodies a new technical 
advancement in the sealing of silicon 
rectifier junctions termed “Quad-Sealed”— 
a four-layer seal assuring high resistance to 
humidity, shock, vibration, temperature 
extremes and other adverse environmental 
conditions. 

Diodes in this series feature an over-sized 
anode lug which efficiently removes heat 
from the rectifier junction—allows the unit 
to withstand unusually high peak current 
surges. 

In addition to extremely stable operation at 
high temperatures, units exhibit low reverse 
leakage currents (10 ma, full cycle average, 
at 130deg. C. base temperature) over the 
entire operating temperature range. 

Eyelet construction of the anode lug of 
these stud-mounted diodes insures fast, easy 
wiring into production assemblies. 

WRITE FOR COMPLETE DETAILS. 


68 


Radio, Television & Hobbies, October, 1 9i 























i of decibels is outside the question, 
will give the formula and show how 
s calculated. The equation for this 

Ndb equals 20 log VI/V2, where 
and V2 are the wanted and un¬ 
ited voltages respectively. Thus: — 
Jdb equals 20 log 1/.04, 

” 20 log 25. 

” 20 x 1.3979. 

28db approximately, 
o this pickup could be said to have 
jparation of 28db. 

rnd, at the present state of the art, 
gure of 28db represents very good 
tormance, even though everyone 
ild like to find some easy way to 
rove on it. 

stion: In a crystal receiver, does the 
polarity of the diode detector have 
any bearing on the performance of 
the set? If so, what? Also, does 
polarity of the headphones have any 
similar effect, and how? In specifica¬ 
tions for home-wound coils, how 
are the wire gauges determined 
and where do they become critical? 

mswer: Well that’s quite a swag of 
sticms but, fortunately, the first two 
be disposed of fairly smartly. 

irst, the polanty of a diode is not 
ical in the case of a crystal set. The 
will perform equally well with the 
3e either way round. However, this 
ot the case in some other circuits. A 
jrsed detector diode in a TV set could 
duce a negative image instead of a 


positive one, as well as causing other 
complications. 

Even in the humble radio receiver it 
could cause trouble if it happened to be 
associated with the AGC circuit, pos¬ 
sibly producing positive AGC voltage 
instead of negative, with just the reverse 
effect to that intended. 

As for the polarity of headphones, 
this again is of no consequence in the 
case of a crystal receiver, but may be so 
in other circiuts. 

Assuming the use of the conventional 
moving iron headphones, care should be 
exercised when these are used in a circuit 
carrying DC as well as signal, such as 
the plate circuit of a valve. The direc¬ 
tion of direct current flow will either 
aid or oppose the magnetic field produc¬ 
ed by the permanent magnet in the 
headphone and, if it opposes it, may, 
after prolonged use, partially demagnetise 
the magnet. 

The result is some loss of sensitivity 
in the phones, and is therefore to be 
avoided. Phones likely to be damaged in 
this way normally carry a polarity mark¬ 
ing on the cords, indicating the connec¬ 
tion which should go to the positive side 
of the circuit. 

As for the manner in which the 
gauge of wire is selected, while the back¬ 
room boys with their white coats and 
slide rules would never admit it. the 
usual procedure is simply to open the 
stock cupboard door, note the reels in 
stock, and pick something on an “eeny, 
meeny, miney. moe” basis. (I’ll probably 
get shot for this, but it’s true — well, 
almost!) 


What I’m really trying to say is that, 
although there may be a critical gauge 
for any application, there is also a great 
deal of latitude to depart from this be¬ 
fore performance is seriously sacrificed. 

Also, of course, we come up against 
that word so dearly loved by engineers 
—compromise. The gauge of wire is 
not the only factor to be considered, 
and the final design will inevitably be 
a compromise between a number of 
factors, many of them conflicting. 

For example, in many ways the ideal 
wire gauge is the largest possible, simply 
because this means less resistance, a 
closer approximation to the ideal of no 
resistance, and a higher “Q*\ Neverthe¬ 
less, I have yet to see a crystal set coil 
wound with No. 8 gauge wire, and I 
think the reason is fairly obvious. 

Another factor to be considered is 
what is called “form factor,” or the 
ratio of length to diameter of the coil. 
This also effects the “Q” and optimum 
figures can be quoted for this ratio even 
though they, in turn, tend to be modi¬ 
fied by other factors. Naturally, a con¬ 
sideration of form factor and a maxi¬ 
mum practical coil diameter would tend 
to dictate a certain wire gauge. 

However, this is all highly academic. 
Practical coils, as described for most 
projects, are normally a reasonable 
compromise between all factors, with the 
most important ones given primary con¬ 
sideration. What is more important, 
their performance is not likely to be 
seriously upset by the use of a gauge or 
two larger or smaller, assuming that 
this does not lead to purely physical 
problems. 


— CLASSIFIED ADVERTISERS — 

Use this form for your next classified advertisement to appear on 

HADIO, TELEVISION and HOBBIES 

• To The Advertising Manager, Radio & Hobbies, Box 2728, G.P.O. SYDNEY 


• Please insert the following advertisement in the 

.issue,of Radio, Television and 

Hobbies. 

• I enclose Cash/P. Note/Cheque for £... .s.. . .d.. .. 

being full payment for.lines at 3/6 per line. 


ENDORSEMENT 
ADDRESS. 




! 


Please write in block letters with ink or ball-point pen. 
(Copy deadline six weeks prior to publication.) 
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Look at all the places you can use a 

FERRIS 

PORTABLE CAR RADIO 



A TRUE 
CAR RADIO 



AND A 
TRANSISTOR 
PORTABLE 



8 TRANSISTORS 
600-HOUR BATTERY 



GNS. 


Fit it yourself Car Aerial and 
safety seat strap, £2/19/- 


CRADLE FITTINGS OPTIONAL EXTRA 


So much more value than an expensive car radio 
fixed into your car. You get true car radio reception 
from a car aerial and the set is quickly and easily 
removed as a slim, handsome transistor portable or 
cordless home radio. Trade in your old 
. valve car radio and swap for a modern 
Ferris All-Transistor Portable Car 

W wkSm 


AUSTRALIAN 


ANOTHER FERRIS QUALITY PRODUCT 


70 



W. M. (CHUM) FERE 
M.I.R.E. (Au, 

“After 15 P.C.R.* experiem 
years we are very pleased 
proud to announce our lat 
model 184, which sets a wo 
standard in portable car ra 
performance, styling, and vet 
tility. 

“Here are some brief techni 
details and specifications of t 
top quality product.” 


PRINTED CIRCUIT. 8 transistors \ 
tuned RF stage, 3 gang condenser 
2 IF stages. Ferrite rod aerial is switc 
out of circuit when car or wire 
aerial is connected to high gain ae 
co!l. 3 diodes used for overload pro 
tion separate AVC and detector. E 
type transistors 2N1637 RF—2N1 
converter—2N1638 1st IF and 2N1 
2nd IF—OC71 Audio amp.—OC71 a 
driver and 2XOC74 push pull po 
output. SFD106 overload diode 
SFD106 AVC—SFD106 detector. 


SPECIFICATIONS. Completely die 
metal case shields set from ignition in 
ference. Die-cast metal knobs and aei 
and tone control switch levers are chn 
plated. Heat resistant plastic (Cycol 
canopy houses ferrite rod aerial, 
pointer cord driven dial and pers 
scale station calibrated for all Sta 
5" x 4" oval speaker and ER2761 m 
clad high capacity battery are fit 
Size 9" width, 61" height, 2^" de 
Weight 7 lbs. 2 ozs. including batt 


OPTIONAL ACCESSORIES. 
under-dash mounting cradles have spe 
spring loaded point contact coaxial 
nectors (patent applied for) giving a 
matic foolproof connection to car ae 
and extension speaker. In addition 
power cradle has battery line filters 
silicon diode circuitry for connection 
positive and/or negative earthed 
battery. No damage to transistors or 
battery can occur with wrong pola 
connection. With powered cradle the 
dry battery is reactivated for over 1 
hours operation. 


FERRIS BROS. PTY. LIMITE 

Sydney, Melbourne, Brisbane, Newca 
Wollongong, Orange, Townsville, Ro 
hampton, Canberra. 

Sold and serviced throughout Austra 


*/n 1947 W. M. (Chum) Ferris int 
duced the world’s first genuine Portai 
Car Radio, the famous Ferris Model 
The first Ferris fixed car radio was m< 
way back in 1934! 
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or Our Beginners; 

WO SYMBOLS 
\ND CIRCUITS 

)ne of the greatest difficulties which beginners encounter is that of 
^cognising circuit symbols and following schematic circuit diagrams. 
Ithough they may seem rather bewildering at first glance, symbols and 
rcuits are not really hard to follow? once you grasp the general idea, 
te following remarks and pages of symbols are intended to make the 

task easier. 


GREAT many of our readers 
construct equipment by following the 
ng diagrams, which we are sometimes 
to publish. Unfortunately or other- 
!, however, wiring diagrams cannot 
ays be provided, partly because of 
time involved in their preparation and 
:ly because of the sheer difficulty of 
esenting in this form complex circuit 
mgements. 

/here they can be managed, wiring' 
*rams act as stepping-stones, aiding 
novice until such times as he is able 
vork from ' schematic diagrams. They 
also of great assistance when critical 
ng must be reproduced—not an easy 
at times, even for people with con- 
rable experience. 

/iring diagrams, besides being tedious 
Iraw, suffer another serious disadvan- 
j in that, from such a diagram, it is 
ost impossible to analyse or sum up a 
uit quickly. Even to the trained eye 
} a jumbled mass of leads, each one 
which has to be traced out. 

)n the other hand, when one has 
ome used to reading schematic circuit 
£rams it is possible to look over one 
:hese and, within the space of a few 
>nds, to grasp the general outline of a 
uit. 

DIO "SHORTHAND" 

chematic circuit diagrams have been 
ed the shorthand of the radio techni- 
i. In a schematic circuit, full stress is 
on the electrical connections, little or 
attention being paid to the physical 
>ut or appearance of the components, 
is a rule, for the sake of clarity and 
venience, a circuit diagram is drawn 
in orderly fashion, so that the progress 
n left to right, or from right to left, 
the case may be, follows the general 
gress of the signal being handled, 
n “Radio, Television and Hobbies" 
uits we usually arrange for the input 
the circuit to be on the extreme left, 
mging the stages in order until we 
:h the loudspeaker or output device 
the extreme right. The power supply, 
ng an auxiliary rather than in integral 
tion of the circuit, is usually arranged 
ierneath the rest. We like to do things 
t way, but we could arrange them in 
erent fashion if we so desired, 
n reading schematic circuit diagrams 
first step, therefore, is to try to forget 
physical layout and think in terms of 
ctrical connections. 
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For example, a circuit diagram may 
show a resistor of so many ohms 
connected between the cathode of a valve 
and earth. This resistor may be by-passed 
by a capacitor of such and such a 
capacitance. Reference to a valve chart 
reveals that the cathode is brought out 
to pin 8 in that particular type of valve. 
Equipped with that knowledge, one can 
go ahead and connect up the components 
as the circuit indicates. 

On the other hand, working from a 
wiring diagram, your mind merely regi¬ 
sters the fact that two components are 
connected between pin 8 of a certain 
socket and earth. The chances are that 
you won’t bother your head just how the 
components fit into the electrical circuit. 

The very reasoning, which one does 
automatically when working from 
a schematic circuit diagram, is valuable, 
although we may not realise it at the 
time. 

LINES, CONNECTIONS 

All circuit diagrams are built around 
straight lines. Continuous lines are used 
to represent electrical connections. The 
only exception to this rule is when a line 
forms part and parcel of a symbol, as, 
for example, when it represents the iron 
core of a transformer. 

When the lines in a circuit diagram 
cross one another the draughtsman has 
to make it plain whether or not the lines 
are meant to make a junction at the 
point of intersection. Unfortunately, the 
practice in this regard is not standardised, 
but it is not difficult to discover the 
method used by the draughtsman to 
differentiate between a join and a cross¬ 
over. 

If, at the point where two lines cross, 
there is a “blob," you can take it for 
granted that the particular leads are 
meant to represent an electrical contact. 
The draughtsman using a blob to show 
a junction will indicate a crossover 
either by omitting the blob or by draw¬ 
ing a little semi-circle where the lines 
cross. If you look at one of the “Radio, 
Television and Hobbies" circuits you will 
see that we use a blob to indicate a 
junction and a semi-circle to indicate a 
crossover. 

Some draughtsmen do not use a blob 
to indicate a junction, but simply allow 
the lines to intersect. This is in direct 
contradiction to the previously stated 
method, but it need not be confused. 


because a crossover would necessarily 
have to be indicated in the latter case 
by a small semi-circle, or by a break 
in one of the lines. 

This is really not as complicated as 
it may sound. It simply amounts to 
inspecting the particular circuit under 
observation and noting the method the 
draughtsman has adopted to differentiate 
between junctions and crossovers. 

All points in a schematic circuit dia¬ 
gram, which are joined together by a 
solid line, have to be joined in the com¬ 
pleted feceiver or amplifier. Have a 
look at any one of the larger “Radio, 
Television and Hobbies" circuits and see 
if you can pick out the HT line. 

You will note that every here and 
there other heavy lines join it. Some 
of these convey the HT voltage to com¬ 
ponents which allow the voltage to be 
passed on to the plates of the different 
valves. From another point the voltage 
may be conveyed to a series resistor, 
or a divider network of resistors feeding 
the screen grid of one or more of the 
valves. 

TYPICAL WIRING 

In the same way, you may be able 
to trace out the supply line to the screens 
of several valves, or, again, the AGC 
line. 

The fact that the HT supply, for 
example, may be represented as a single 
heavy line with leads taken off at certain 
points, has no bearing on the physical 
arrangement of the wires in the com¬ 
pleted receiver or amplifier. 

It would, of course, be possible to 
run a single HT lead around the chassis, 
taking off the various connections, but 
that is not necessary. All that is neces¬ 
sary is to see that the HT supply ulti¬ 
mately reaches each of the components 
to which it is shown connected in the 
circuit diagram. The manner in which 
the various points are connected to¬ 
gether, or the route taken by the wire, 
is of secondary importance. 

The same goes for most other leads 
in a circuit. 

Connection to the different electrodes 
of a valve is made by means of a valve 
socket. If you do not know them off¬ 
hand, or the numbers do not appear on 
the circuit, you can obtain the pin con¬ 
nections for the various types of valves 
from valve data charts. 

From the circuit diagram you will 
find that certain connections aj-e to be 
made to the plate, to the cathode, and 
to the various grids. By consulting valve 
data charts it is possible to find out to 
which pins the various electrodes are 
brought out; the socket is wired so that 
the appropriate connections are made 
when the valve is plugged in. 

Note that valve connections are 
usually depicted looking on the pins or 

Set out on the following 
pages are symbols which 
are commonly used in 
schematic circuit dia¬ 
grams. While a few may 
need to be memorised 
and drawn for examina¬ 
tion purposes, the main 
object of study should 
be towards recognising 
the symbols when they 
are encountered in typi¬ 
cal circuits. In fact, it 
will generally be found 
helpful to study the 
chart and typical circuits 
together . 
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FILAMENT CATHODE VALVES 


TRIODE 


DIODE 


TETRODE 


PENTAGRID 


DOUBLE TRIODE 


PENTODE 


SEPARATE HEATER VALVES 


DIODE 


TRIODE 


DOUBLE DIODE 


BEAM TETRODE 


TRIODE-PENTODE 


PENTODE 


PHOTOCELL 


TRIODE THYRATRON 


MAGIC EYE 


CATHODE RAY TUBE 


(Double Type) 


ZENER 


TUNNEL 


JUNCTION 


VARICAP GATED BACKWARD LIGHT 
(PNPN) SENS. 


SOLAR 

CELL 


TETRODE 

(PNP) SYMMETRICAL 


UNIJUNCTION 


FIELD-EFFECT 

(TECHNITRON) 


SEMICONDUCTOR DIODES 


TRANSISTORS 


THERMISTOR NON-LINEAR RESISTOR 
(VDR) 


LIGHT DEP. 
RESISTOR 


DC MOTOR 


VIBRATOR 


T CONST! 

VOLTAGE REG. VOLTAGE GEN 


CONST GEIGER-MULLERTUBE 
CURRENT GEN. 


PUSH BUTTONS 


MERCURY-ARC RECTIFIER 


_ OTHER SYMBOLS _ 
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BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 P-c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/- each plus 121 per cent sales tax. 

Regrinds £1/10/*. 

Crystals for Taxi and Bush Fire Sets also Available . 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel, Box 2102, Auckland 
Mossrs Atkins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 

894 Hay St., PERTH. 5-5 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 

Messrs A E Harrold Pty Ltd Messrs * UnItcd Rad '° Dlitribu- 56 Collins St., HOBART and 
123*125 Charlotte St., tors pt V* Ltd - 29 $t. John St., LAUNCESTON 

BRISBANE 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Eostgate St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 


For switches like these: 





and many others ... 

consult 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. 20233 


Appliance switches, rotary-wafer, push-button, piano-key, etc., types. 

r " ' M488 




the socket lugs from UNDERNEATH. 
They are numbered in a CLOCKWISE 
direction around the base or socket, 
commencing from the central spigot lug 
position (for octal-based valves) or the 
gap (for miniature 7- and 9-pin valves). 
If you happen to be viewing a socket 
from above, take care to number the 
pins in the reverse direction. 

The symbols used to represent the 
various components commonly employed 
in receivers and other pieces of equip¬ 
ment are shown in the accompanying 
charts. 

You will note that there are alter¬ 
native methods of depicting the various 
components. The lack of standardisation 
is unfortunate, but understandable. We 
haven’t shown all possible variants, but 
we have shown the most important. As 
one becomes more used to reading 
circuit diagrams, one becomes more able 
to cope with the many whims of en¬ 
gineers and draughtsmen. 

BRITISH STANDARD 

For students familiarising themselves 
with symbols and circuits with a view 
to passing one of the certificate tests of 
the Wireless Institute of Australia 
(W.I.A.) we have marked with a dot the 
symbols recommended by the British 
Standards Association (BS530, plus sup¬ 
plements 1-6) where divergence exists. 

We have also marked the symbols 
which we ourselves have adopted as 
standard for the magazine — with an 
asterisk. 

Where no asterisk or dot is shown, 
the symbol shown is one commonly 
accepted — or the various symbols used 
are very similar. 

In general, the symbols bear a rela¬ 
tionship to the properties of the com¬ 
ponent, although they may not always 
call to mind the physical appearance. In 
the symbols for the aerial and earth, for 
the phone jack, or the earphones, the 
relationship to the physical appearance is 
apparent. 

In the case of a capacitor, the symbol 
clearly represents two metal plates in 
proximity, but not in contact with each 
other. The symbol for a resistor is also 
suggestive. Again, the symbol for a coil 
obviously suggests a coil of wire. 

An arrow drawn through a component 
usually indicates that its properties are 
variable. Thus, we have a variable 
capacitor or a variable resistor. Similarly, 
we may come across a coil having vari¬ 
able inductance, or two coupled coils in 
which the degree of coupling is variable. 

TYPICAL SYMBOLS 

An arrow butting on to one side of a 
component usually indicates a tapping, 
which may be either fixed or adjustable. 
The symbol for a switch involves an 
arrow and a number of terminal points. 

The usual symbol for a transformer is 
two coils arranged back-to-back. Trans¬ 
formers having an iron core are depicted 
in the same way, but with a heavy line, 
or several lighter lines, between the two 
coils. Alternatively, the core may be de¬ 
picted by a collection of dashes, or the 
transverse lines may be drawn through 
the individual coils instead of between 
them. 

One could go on for a long time dis¬ 
cussing the various symbols, but we 
suggest that you study each one in turn 
and try to pick out the relationship 
which the symbol bears to the compon¬ 
ent which it represents. 
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At the top of the second symbols 
page we have drawn a few typical sym¬ 
bols for various types of valves. The sym¬ 
bols only represent a fraction of the 
number of symbols which have been 
used to depict different valves. We sug¬ 
gest that you try to understand the 
general principles of valve symbols 
rather than merely to memorise the few 
that we have drawn. 

In fact, this is a general rule when 
making yourself familiar with symbols 
and schematic circuits. Don’t try to re¬ 
member all the symbols “parrot fashion,” 
for this is difficult and of rather doubtful 
value to the beginner. Learn to draw on 
demand the particular ones you need to 
know for an examination, etc. . 

Aim at recognising the others when 
you are faced with them, by trying to 
analyse their relationship to the com¬ 
ponent they represent. 

This way, you will be able to follow 
circuits drawn in many different ways, 
perhaps using symbols other than those 
with which you are presently familiar. 

Here are a few general hints: valve 
plates are usually represented by an open 
or solid black rectangle. Sometimes a 
short, heavy line is used. Grids are 
shown either as dashed lines or as zig¬ 
zag lines similar to those for resistors. 

The heater of an indirectly heated 
valve, if drawn in at all, is represented 
by a semi-circle; the cathode either as a 
heavy horizontal line or as a heavy arc 
concentric with the heater. Filaments of 
directly heated valves are usually shown 
as a semi-circle. 

ENCLOSED OR NOT? 

The various electrode symbols may 
be enclosed in a heavy or light circle, 
in an oval, in a rectangle, or they may 
not be enclosed at all. Don’t worry 
about the shape of the enclosures around 
the valve symbol, because they have no 
particular significance in the majority of 
circuits. 

In valve symbols, some attempt is 
usually made to depict the progression 
of the electrodes between cathode and 
plate. However, there are many incon¬ 
sistencies in this and too much reliance 
cannot be placed on the symbols. 

A better guide is to examine the com¬ 
plete circuit, from which it will be fairly 
obvious which grid is which. In the case 
of complicated and unsual valves, such 
as certain converters, the connections are 
not always apparent. If you can’t make 
head nor tail of the connections to some 
Df these valves, do not be unduly dis¬ 
appointed; you won’t be the first one to 
be worried by them—not by a long 
way! 

In approaching the circuit diagram as 
a whole, it is important*to realise that 
it does not — and cannot — present all 
the information about the relevant piece 
of apparatus. Whether additional infor¬ 
mation is needed depends on the situa¬ 
tion—whether the circuit is being used 
as an aid to servicing, as an aid to con¬ 
struction and, of course, upon the ex¬ 
perience of the person using it. 

A serviceman, for example, with a 
faulty piece of equipment on hand, will 
use the circuit to identify the function 
of particular components and to decide 
such matters as to how the equipment 
would be affected if the component were 
faulty. 

A constructor would use the circuit 
to discover what connections needed to 
be made between all the various com¬ 
ponents. The circuit will not tell him 


where the components should be placed, 
physically, in the chassis or what leads 
are important or unimportant in length 
and position. For this he must rely on 
o her diagrams or information or on his 
own knowledge and judgment, acquired 
through experience. 

In fact, in some respects, the ordinary 
schematic circuit diagram may not even 
be complete. For example, it is seldom 
that the complete heater or filament cir¬ 
cuit wiring is shown. It is usually taken 
for granted that the constructor realises 
the necessity and the method of con¬ 
necting the heaters or filaments. 

NOT ALL SHOWN 

In multi-band receivers the complete 
coil switching is seldom shown, unless 
changing from one band to another in¬ 
volves a change in the electrical circuit. 
More often, a single set of coils is shown 
in position, it being assumed that the 
constructor understands that band¬ 
switching is a necessity. 

Seldom is any attempt made to letter 
or code the connections to the coils in 
a circuit diagram. However, the actual 
components are usually coded and the 
various connections can be traced out 
on the circuit. 

The actual style of coil, whether air- 
or iron-cored, or whether permeability 
tuned or otherwise, may or may not be 
depicted. The designer may draw the 
circuit in the simplest fashion and cover 
these points in the accompanying article, 
or the choice of components may be left 
to the constructor. These remarks apply 
to tuning coils, but more particularly to 
IF transformers. 


These and other details which a sche¬ 
matic circuit leaves to the imagination 
of the reader, makes it rather difficult 
for the not-very-technical person to 
understand completely the workings of 
the equipment which it represents. 

Thus, if you are only a beginner in 
radio, and you cannot follow a schematic 
circuit very well, do not become dis¬ 
couraged. These diagrams will take on 
greater significance as your technical 
knowledge increases. 

In the meantime, carefully study each 
schematic circuit which you come across 
and compare it to the wiring diagram, 
if there is one. Compare the connections 
to the valve electrodes and to the socket 
pins, at the same time making reference 
to diagrams in the valve data charts. 

See if you can follow the general trend 
of the circuit, picking out the individual 
stages and the supply lines to the plates 
and screens, the AGC line and so on. In 
this way you will help yourself to under¬ 
stand not only schematic circuits but the 
operation of radio receivers and circuits 
generally. 

If you have not in the past been able 
to read schematic circuit diagrams, this 
article will not completely solve your 
problems—but we trust that it will put 
you on the right track. 




MEN & WOMEN 

Make up to £50 a week for a few hours’ 
light work in your home. Full or part- 

time. All suburbs and country. Write now 
to Director. 

DEPT. R.H.14-, BOX 5070, G.P.O. SYDNEY 

Please send 5d stamp for reply. 




KAV "Tong-Tester 


n 



The Metro "Tong Tester 77 makes 
it possible to measure current in 
a conductor without breaking the 
circuit. 

The jaws of the instrument open 
and clamp around the conductor 
which then forms the primary of 
a current transformer. 

The KAV will measure current in 
five ranges: 0-10-30-100-300- 
1000A. 

It also measures voltage in two 
ranges: 0-300V and 0-600V. 

The removable test prods for 
voltage measurement can be 
seen plugged into the handle of 
the instrument in the photograph. 

The price?—£31/5/- f.o.b. Sydney, Tax Exempt. 

^ imja-ifh.H P °; j L c ,3; 



469-475 Kent Street, Sydney (MA8411) 

Also at: 

Melbourne ( 3 0-2491), Adelaide (LA5117), Newcastle (MA4744). 
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ELECTRONIC - 


KITSETS BUILD IT YOURSELF ... FOR HALF PRICE 


1. DXERS 1 

2. DXERS 2 

3. DXERS 3 

4. S/W 3 Band 3 

5. Little General 1961 

6. Interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. Portagram 

10. Porfaplayer 

11. Stereogram 

12. S/W Conv. (ban.) 1 

13. S/W Conv. (ban.) 2 

14. S/W Conv. (A.C.) 1 

15. S/W Conv. (A.C.) 2 

16. All Wave Conv. 1 

17. All Wave Conv. 2 

18. 50 Mc/s Conv. 

19. 144 Mc/s Conv. 

20. Tape Amp. No. 3 

21. Tape Amp. No. 4 

22. Stereo Tape Amp. 

23. Stereo Headphone 
Adapter 

24. Playmasfer Stereo 


Control Unit No. 9 

25. Playmaster Stereo 
Control Unit No. 10 

26. Low Noise Transistor 
Control Unit 

27. 4 Channel Audio 
Mixer 

28. Playmaster Mono 
Control Unit 

29. Playmaster Tuner 
No. 3 

30. Playmaster 
Program Source 

31. Playmaster Unit 
Program Source 

32. Mulled Wide 
Band Tuner 

33. Hi-Fi 3 Amp. 

34. Mullard 3-3 Amp. 

35. Mullard 5-10 Amp. 

36. Mullard 5-20 Amp. 

37. Stereo Headphone 
Amplifier 

38. Mullard 2-2 Stereo 


39. Unit 2 Stereo 

40. Unit 3 Stereo 

41. Playmaster lOw 
Stereo 

42. Playmaster 17w 
Stereo 

43. Philips Twin 10 
Stereo 

44. 13 watt P.A. Amp. 

45. 25 watt P.A. Amp. 

46. 35 watt P.A. Amp. 

47. 100 watt P. A. Amp. 

48. Standard 13 watt 
Guitar Amp. 

49. Standard 25 watt 
Guitar Amp. 

50. "Golden Series" 
lOw Guitar Amp. 

51. "Golden Series" 
20w Guitar Amp. 

52. Transistor 1 

53. Transistor 2 

54. Transistor 3 

55. Transistor 4 

56. Transistor 6 


57. Transporta 7 

58. Transporfa (R.F.) 7 

59. Transistor (B/C) 8 

60. Transistor 3 band 8 

61. 3" C.R.O. 

62. 5” W/range C.R.O. 

63. W/range Aud. Osc. 

64. Sweep Generator 

65. 6 Volt Tachometer 

66. 12 Volt Tachometer 

67. G.D.O. Adapter 

68 . R/C Bridge 

69. Valve and 
Transistor Tester 

70. Electronic Sfetho 

71. Transistor W/meter 

72. Transistorised 
Signal Tracer 

73. PaHern Generator 

74. Transistor Stereo 
Amplifier 2 Watt 

75. Transistor Stereo 
Amplifier 4 Waft 

76. Transistor P.A. 
Amplifier 10 WaH 


"DON'T BUY" BEFORE WE QUOTE FOR YOUR REQUIREMENTS 


MINIWATT TWIN 10 STEREO 

!; POPULAR FROM ITS INTRODUCTION — THIS KIT IS OUTSELLING ALL IN THE MOD- |i 
i; ERATE POWER CLASS. WITH ITS EXCELLENT FREQUENCY RESPONSE. LOW DISTOR- j| 
ii TION FIGURE, 10 WATTS PER CHANNEL OUTPUT, HIGH INPUT SENSITIVITY, AND i 
j: COMPLETELY SELF CONTAINED IN A SINGLE UNIT, AT A REMARKABLY LOW COST— l| 
j! NOTE. THE OUTPUT TRANSFORMERS USED (A & R) ARE MADE TO OUR SPECIFICATION, i; 
±1 db 10 CPS — 40 KCS — RATED OUTPUT 20W. j! 

THE COMPLETE KIT.£36/12/6 


ELECTRONIC DEVELOPMENTS 

NICHOLAS BUILDING—37 SWANSTON ST., 

Phone: 63-5973. MELBOURNE —VICTORIA Phone: 63-5973 
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-DEVELOPMENTS 

' . ■ •■ ■ ■ ' > ■ , ' . • .. . ■ 


TRANSISTORISED SERVICE OSCILLATOR 

FULL KIT OF PARTS AS PER 
R., TV & H., MARCH 1962 

ONLY £12/8/6 


OTHER POPULAR KITS FOR 1962 


"Unit 2" Stereo 
Ampiitier 

£37/12/6 

STEREO TAPE 
AMPLIFIER 

£39/14/6 

G.D.O. 

ADAPTOR 

£8/16/6 

-7- 

50 and 144 MC/S 
CONVERTERS 

£6/12/6 

plus crystal 

TRANSPORTA 7 
R.F. 

£23/12/6 


Golden Series 

20 Watt Guitar 
Amplifier 
£28/15/- 


ELECTRONIC 

STETHOSCOPE 

£17/18/6 

MULLARD 2-2 
STEREO AMP 

£21/18/6 

VALVE AND 
TRANSISTOR 
TESTER 
£29/14/6 

6v AND 12v 
TACHOMETER 
£14/16/6 

PLAYMASTER 
'TWIN 10' STEREO 
£36/18/6 

HI-FI THREE 

AMPLIFIER 

£14/18/6 

IMPORTANT 

WATCH FOR OCR ADVERTISEMENT IN THE 

NEXT ISSCE. 

WE STOCK Metal 
nnmei 

ALUM & STEEL 
CHASSIS 
ALUM PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 

work and Panels f 
rous other types. 

RECORDING TAPE 

VALVES 

TRANSISTORS 
PICTURE TUBES 
TRANSFORMERS 
CHOKES 

TV AERIALS 

or Radio TV & Hoi 

TV COMPONENTS 
CONDENSERS 
RESISTORS 
RECORD PLAYERS 
RECORD 
CHANGERS 
TRANSCRIPTION 
UNITS 
METERS 

bbies projects and 

TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 

PRINTED 

CIRCUITS 

COILS 


ELECTRONIC DEVELOPMENTS 

NICHOLAS BUILDING — 37 SWANSTON ST., 

PHONE 63-5973 MELBOURNE — VICTORIA PHONE 63-5973 


io. Television & Hobbies, October , 7962 77 


“LEARN WHILE YOU BUILD” KIT 

COMPREHENSIVE 3 STAGE PROGRAM 
FROM BEGINNER TO CONSTRUCTOR 

Write for details NOW 
































































Here again is a view of the complete instrument, to refresh your memory. It 
allows harmonic distortion, signal-to-noise ratio and small voltages to be 
measured at audio frequencies and beyond. 



A rear view of the instrument with the case removed. Note the tuning gang 
mounted on plastic spacers , and the ceramic wafers on the function switch. 
The nuvistor is hidden in this view, being obscured by the front EF86/Z729. 


Part Two 

A DISTORTION, NOISE 
AND MILLIVOLTMETER 

By Jamieson Rowe 


Last month, in the first article de¬ 
scribing our new Distortion, Noise 
and Mi Hi voltmeter, we discussed 
the operation of the circuit and 
the steps in its development* This 
month, we continue the discussion 
with a description of the mech¬ 
anical side of the design. 

T HE instrument is constructed in om 
of our large instrument cases 
measuring 13in x 7in x 8in, of the typi 
supplied to the trade by Heating System 
Pty. Ltd. 

On the front panel, as the photo 
graphs show, the main items visible ar 
the meter itself (Ferrier Instruments o 
similar) and the frequency dial for th 
distortion measuring circuitry. 

The meter movement is a four-incl 
rectangular type having a basic 50' 
microamp sensitivity. It is fitted witl 
the same scales used on the Millivolt 
meter, with the addition of a ‘TOO pe 
cent” marking at full-scale deflectior 
Three arcs are calibrated, being the 0-l< 
scale, the shortened 0-3 scale, and th 
common deciBel scale. 

The frequency scale, which was repro 
duced last month, was prepared on ligh 
card and mounted behind a protective 
perspex plate. The tuning capacito 
knob was fitted with a cursor made fron 
another piece of perspex, forming ai 
easy-to-read yet cheap dial assembly 
A vernier dial mechanism could be use< 
to some advantage, if you don’t min< 
the added cost and complexity, but th 
provision of a “Fine Frequency” contro 
renders the point of no great importance 
There are six front panel controls 
arranged in groups of two. The tw< 
vertically aligned between the meter an< 
the frequency scale are the Functioi 
switch and the Balance control, with th 
switch at the top. 

Under the meter at the lower left o 
the panel are the Meter Range switcl 
and the input “Cal” potentiometer, witl 
the “CRO” output socket above am 
slightly to the left of the Range Switch 
To the right of these controls, in th 
centre of the panel at the bottom, is th 
input socket. Both panel connectors ar 
shielded microphone types. 

REMAINING CONTROLS 

The remaining controls, at the lowe 
right on the panel, are the Fine Fre 
quency and Frequency Range controls 
with the pilot lamp above and slight! 
to the right of the latter. 

It may fairly safely be assumed tha 
a fully lettered panel will ultimately b 
released by one or other of our adver 
tisers. In the meantime, the steel pane 
supplied with the case could be marke< 
with a lettering guide, as was our proto 
type, or with the aid of Tekni-cals o 
similar transfers. 

The photographs of the rear of th 
chassis reveal the layout of the majo 
components. Looking from the rear, thi 
circuitry at the left end of the chassi 
is that associated with distortioi 
measurement. 

At the front left is the tuning capaci 
tor, a Philips type 4252 ceramic-insu 
lated type, mounted on polystyrene pil 
lars l£in long. Its connecting wires pas 
through large clearance holes in th< 
chassis to reduce the stray capacitance 
The control shaft must also be insu 
lated, and this is done by using a plastic 
or ceramic flexible coupling. A stul 



Radio, Television & Hobbies, October, 796* 






















RANGE SWITCH 


shaft attached to the 
other end of the coup¬ 
ling passes through 
the panel in a bearing 
made from an old po¬ 
tentiometer bush. 

Behind the gang on 
the chassis, moving 
from left to right in 
the photograph, is a 
dual 50 uF electro¬ 
lytic, the 12AU7 
valve, the other dual 
50 uF electrolytic 
and the 6C4 valve. 

At the right-hand 
end of the chassis 
in the photograph, be¬ 
hind the meter, is the 
millivoltmeter circuit- 
y. Near the centre 
of the chassis, mov¬ 
ing from front to 
back, we find the 
actual amplifier 

valves. The 6CW4 is 
in front, followed 
by the two Z729’s, 
nd finally the 12BY7. 

At the rear of this 
again is the filter 
choke. 

Almost directly be¬ 
hind the meter are the 
two voltage regulator 
tubes, with the 1 uF 
meter capacitor and 
the CRO output com¬ 
ponents mounted on 
miniature tagstrips to 
their right. The final 
component visibl e is 
he power trans 
former, near the lower right-hand corner 
of the picture. 

Mounted on a seven-lug length of 
niniature resistor panel supported by ihe 
neter terminals are the meter rectifier 
iiodes and the damping capacitor. The 
iistortion and millivoltmeter calibration 
potentiometers may be seen mounted on 
he rear of the chassis. 


CAL POT 


TO FN SW. 


FILTER 

CAP 


FILTER CAP 


PILOT 


(VOLTAGE 

REGS) 


RANGE SWITCH 




TO FN SW. 


CHOKE, 
FILTER CAP. 


REST OF DIST. CKT. 


The diagram above shows the critical wiring and components of the metering 
circuitry, with the wiring of the 6C4 distortion valve at the lower right. Only 
the important wires and components are shown, the rest being omitted for 
clarity. The circuit should be used as a reference. 

Below is shown the wiring around the 12AU7 valve. As with the wiring dia - 
gram above , only the important components are shown and marked . Note 
the 4.7 ohm resistor in series with the valve heater. 


UNDER THE CHASSIS 

Underneath the chassis are the major¬ 
ity of the minor components. At the 
Left in the photograph is the power sup¬ 
ply and millivoltmeter circuitry, with the 
jistortion circuitry at the right. 

The metering range switch is identi¬ 
cal to that used in the previous instru¬ 
ment, and is a 2-section, 1-pole 9-posi¬ 
tion type having special spacing and a 
dummy wafer to support the divider re¬ 
sistors. The wafer nearest the clicker 
plate is iin from it, followed by the 
dummy wafer a further lfin back. Half 
an inch further back again is a shaft 
guide (a shield bracket could be used 
alternatively) and, finally, the second ac¬ 
tive wafer 3/8in from the guide. 

The frequency range switch employs 
a single CERAMIC 3-pole 3-position 
rotary wafer. Two of the same ceramic 
wafers are used for the function switch 
on the top of the panel, to ensure low 
leakage. 

A fair idea of the wiring and parts 
placement within the instrument may be 
obtained from the underchassis photo¬ 
graph. However, to assist readers in 
duplicating the millivoltmeter resistor 
panel circuitry and that around the dis¬ 
tortion measuring valves, we have pre¬ 
pared two wiring guide diagrams. 

With the help of these diagrams, it 
should be reasonably easy to wire the 



6C4 


FROM 

“CAL” 

POT. 


SWITCH 
(“CAL”) 


FROM 6800/v 




GANG, ETC. 
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Invented by and manufactured to the rigid requirements 

of the Royal Radar Establishment, U.K. 

ramdeck 

Tape Recorder 

as easy as putting on a record 




Slip the Gramdeck on to your turn¬ 
table and you have the finest tape 
recorder you've ever heard. Lift rl 
off and your gramophone is ready tc 
play records again. 


Imported from England 
and sold direct by 
the Agents at halt 
the normal cost! 


This is the Amazing GRAMDECK. The Gramdeck con¬ 
sists of two self-contained units—the tapedeck which is 
placed on the tifrntable—and the compact Control Unit 
(4in x 7in x 3£in) with control dial for Play, Record, etc. 
The Control Unit is completely self contained, uses tran¬ 
sistors and is powered from its own internal standard 
portable radio battery that may be used for 600 hours 
without replacement. Included with the Gramdeck Tape 
Recorder is the beautifully styled Lustraphone Moving Coil 
Microphone—a sensitive efficient instrument specially selec¬ 
ted for the finest results. 

The GRAMDECK is simple ... no valves or motors to go 
wrong . . . slips on to the gramophone turntable as easily 
as a record. The turntable drives the tape spools and the 
gramophone or radiogram, loudspeakers provide reproduc¬ 
tion through the Gramdeck, giving quality of reproduc¬ 
tion that must be heard to be believed. 

GRAMDECK was invented as. an essential piece of re¬ 
cording apparatus for the Royal Radar Establishment and 
Government permission had to be obtained before it could 
be patented and released to the public. It uses standard 
tapes—has a if erase head for wiping out old recordings 
so you can use the tapes as many times as you like. 

GRAMDECK IS SO EASY TO USE ... no circuit alter¬ 
ations of any kind are needed to your existing equipment. 
When you have made a recording you can immediately 
play it back through your radio or gramophone. 


HERE ARE THE FACTS YOU WANT TO 
KNOW ABOUT GRAMDECK 

Better Reproduction. 

Reliable Performance. 

Fits any record player. 

Fits any spindle. 

Records direct from 
radio. 


Takes any spool up to 

5%in. 

Twin Track Recording 

Head. 

Tapes any Speed. 
Automatic Erase. 

Easy to fit. 

Superb Quality Recording. With Gramdeck you use the 

motor, valves, loudspeaker, etc., that you have already 

bought. Gramdeck quality is possible only because the 

designers have been able to concentrate ort quality of repro¬ 
duction rather than having to spread the cost over a large 
number of components. 

THIS IS A SPECIAL OFFER. 

LIMITED STOCKS ONLY. 

BUY YOUR GRAMDECK 
NOW. 

GRAMDECK costs only .. .. 


26 guineas 


BARDSIEY IMPORT TRADING CO. 
I66d Glebe Road, 

Glebe, N.S.W. MW1453 


BRISBANE 
AGENCIES. 

16 Stanley Street, 
South Brisbane, Old. 
4-5466. 

Please forward, post free, complete GRAMDECK Tape 
Recorder. I enclose cheque, postal notes, money order, to 
the value of £27/6// 


Name: . 
Address: 


(A.R.R.) 
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>ARTS LI CT 

1 Large Instrument Case, 13in x 
8in x 7in, and chassis. 

1 4in. Rect. Meter, 500 uA F.S.D. 
with stale as for Millivoltmeter. 

1 Power Transformer, 225V at 
50mA, 6.3 volts at 2 amps. 

Filter Choke, 14H. at 60mA. 

Two-gang tuning capacitor (see 
text). 

1 2-section, 3-pole, 3-pos. rotary 
switch, ceramic wafers. 

1 Single section, 3-pole, 3-pos. rot¬ 
ary switch, ceramic wafer. 

1 Special 2-pole, 9-pos. rotary 
switch, as per text. 

VALVES AND DIODES 

1 x 6CW4, 1 x 6C4, 1 x 12BY7, 

1 x 12AU7, 2 x Z729/EF86, 1 x 

OA2, 1 x OB2. 

2 x OA211 or AS3, etc. 

4 x OA81, etc. 


Here is a view of the underside of the chassis, showing the majority of the 
smaller components. This should be used in conjunction with the wiring 
diagrams on the previous page when wiring up. The view at the bottom of 
the page shows the gang mounting in detail and the nuvistor valve almost 
underneath the function switch. 


critical sections. The rest of the instru¬ 
ment is relatively simple and uncritical, 
and should present few problems. How¬ 
ever, there are a few points to watch 
which should be mentioned. 

Between the 6C4 distortion measuring 
circuitry and the output end of the 
millivoltmeter resistor panel is a shield 
plate, bolted to the chassis. This meas¬ 
ures 2in x 2£in with a short iin lip 


The earthing associated with the 
active lead shield braids in the input 
circuitry must be carried out strictly 
as indicated on the main circuit dia¬ 
gram. This will prevent earth loops 
from being made, as these will almost 
certainly result in hum injection, with 
even a possibility of instability at 
some settings of the controls. 

The input connector “earthy” side is 


bent at right angles along the centre insulated from the chassis. It connects 
of a long side for attaching to the chas- to the floating earth line of the milli- 
sis. One end is bent toward the front voltmeter input circuitry via the shield 
of the chassis, as may be seen in the braids of the “MV” function leads. All 
photograph. other shielded leads in this part of the 


1 0.022 uF 400V. 

! 1 0.033 uF 400V. 
I 7 0.1 uF 400V. 

! 1 1.0 uF 125V. 


CAPACITORS 

1 25 uF 25 VW electro. 

1 32 uF 350 VW electro. 

2 50-plus-50 dual 450 VW 
electro. 

3 8 uF 350 VW electro. 2 100 uF 16 VW electro. 

1 PER CENT RESISTORS 

2.2 ohms, 4.3 ohms, 15 ohms, 43 ohms, 150 
ohms, 430 ohms, 1.5 K, 4.3 K, 15 K. 

HIGH STABILITY RESISTORS 
12K 1W, 24K 1W, 2 x 47K 1W, 2 x 100K 1W, 

2 x 200K, 1 x 1M, 2 x 2M, 2 x 20M. 

5 PER CENT RESISTORS 

1 x 5.6K, 1 x 22K, 1 x 39K, 1 x 470K. 

10 PERCENT RESISTORS 

4.7 ohms, 100 ohms 1W, 220 ohms, 300 ohms 3W. 

2 x 1000 ohms, 2 x 1.5K, 1 x 1.8K, 1 x 4K 5W. 

1 x 6.8K 1W, 1 x 11K 5W, 1 x 15K 1W, 1 x 15K 2W, 
1 x 39K 1W, 1 x47K, 1 x 100K, 2 x 330K 1W, 4 x 470K. 
POTENTIOMETERS 

100-ohm slider type, 10K 2W wire wound, 50K-plus-50K 
dual linear, 470K log, 470K tab, 1M tab. 

MISCELLANEOUS 

Tagstrips: 2 x 2-tag, 2 x 3-tag, 3 x 4-tag, 1 x 6-tag, 2 x 
7-tag, 1 x 8-tag (all miniature). 16-tag length of minia¬ 
ture resistor panel; 2 shielded chassis connectors; valve 
sockets— 4 min. 9-pin mica filled or ceramic, 2 min. 7- 
pin, 1 special nuvistor socket for 6CW4; neon pilot; 
knobs; insulated pillars for gang; insulating shaft coup¬ 
ling; mains cord and plug; connecting wire, etc. 
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Please use Part No. when ordering 



■t 

Size 

3 ohms 

l Part No 

1 $ ohms 

Type No. 

Nominal 

Assembled 

Speaker 

Resonance 

(C.P.S.) 

High 

Frequency 

Response 

(C.P.S.) 

Peak 

Power 

Handling 

(Watts) 

Mounting 

Hole 

Centres 

(inches) 

Max. 

Depth 

(inches) 


V 

_ 


50088 

2HB 

400 

3500 

0 35 

Nil 

ft 


2 V 

— 


50001 

275JB 

350 

3500 

0-50 

Nil 

iVi 


V 

50002 


50003 

3LA 

240 

5000 

2 

3y, P.C.D. 



4" 

50068 


50069 

4LB 

180 

6000 

3 

4 ft P.C.D. 

1 ‘/» 


4" 

50006 


50007 

40A 

180 

5000 

3 

4|‘ P.C.D. 



5 Vi” 

50008 


50009 

525MA 

135 

5000 

4 

5>/i P.C.D. 

• 1 ft 


5 Vi' 

50010 


50011. . 

5250A 

135 

5000 

4 

5 Vt P.C.D. 

HU 


6 " x 4" 

50018 

\ 

50019 

64MA 

135 

5000 

4 

4‘/. x 3*/. 

1 ft 


6 “ x 4" 

50020 ' 

\ 

50021 

640A 

135 

5000 

4 


2 A 


6 Vi” 

50012 


50013 

6 MA 

125 

6500 

5 

‘a pcd. 



6 '/ a " 

50014 


50015 

60A 

125 

6500 

5 

6 ft P.C.D. 

2 ft 


7"x5“ 

50022 


50023 

75MA 

115 

5000 

7 

4*i x4« 

2 ft 


T x 5" 

50024 


“Toms 1 

750 A 

115 

5555 

7 

4tt x 4iJ 

2 ft 


8 “ 

50028 


50029 

80A 

115 

8500 

8 

7 Vs P.C.D. 

3 


8 “ 

50077 

dfsa.TML 1 

50033 

8 TA 

115 

8500 

8 

7Vi P.C.D, 

3 Vi 


8 " 

.- 

.. ... 

50071 

8 TA 

g£— 

8500 

8 

7«/i 

3 Vi 


9" x 6 " 

50034 


50035 

960A 

US r ~ 

7500 

8 

6 A X4H 

3ft 


9' x 6 ’ 

50038 


50039 

96TA 

.115 

6500 

8 

6 ft X 4*/. 

3 »/a 


12 " 

- J 


50113 

12TA 

55 

6500 . 

10 

11 J / 4 P.C.D. 

5 


12 - 

3 


21567 

12PQ 

67 

6500 

\ 15 

11 */ 4 P.C.D. 

5% 


TWIN 

CONE SPEAKERS : 




. . v - 


jp 

— 


50081 

8 TAX 

80 

12000 

8 

7 Vs 

3 Vi 


9' x 6 - 

— 


50111. 

96TAX 

70 

12000 

8 

6 ft x 4% 

3% .. 


12 - 

— 

$ - 

—5STT5- 

12TAX 

"" . 

12555 


11 Vi P.C.D. 

5 


LOW 

FREQUENCY 

SPEAKERS : 






9- x 6 - 

— 

1 r n r*rrr m 

50123 

96TA 

70 

5000 

8 

6 ft x.4% 

3 3 /a 


12 - 

— 

' 

20928 *' 

12 PO 

.55 

3500 

15 

ii>/ 4 

5*/. 


HIGH FREQUENCY SPEAKERS : ! 





6 - 

:- 


50122. £ 


— 

TI555 

5, 

7 

2 ft 


RADIAk Sf AM DUO-SPEAKER COMBINATION : 




--- 




12 ” x 2 Vi” 


21188 


55 

*12000 ■ 


11 % 

7 vi; 


* These speakers may be coaxially mounted using 1 bracket 34975 and 4 packing pieces 22400. 


Distributed by major radio wholesalers throughout Australia. Ask also 
for your copy of comprehensive Technical Data sheet, or write to 

Manufacturers Special Products Pty. Ltd., 

47 York Street, Sydney. M488 
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MSP 


HAVE A FULL RANGE OF 8PEAKERS SUIT¬ 
ABLE FOR ANY REPLACEMENT PURPOSE 


If it is years old, it is not as good as a new M.S.P. Hi-Flux speaker 
How often is a set repaired with no further thought given to the speakei 
so long as it makes a tolerable sound. The new full range of M.S.P 
Hi-Flux Speakers is the best you can use for all replacement purposes 
Select from the types shown below and EXPECT better performance 
















































istrument have their shield braids earth- 
AT ONE END ONLY, being insu¬ 
lted at the other end. 

A 100-ohm slider potentiometer is 
/ired across the heater line to enable 
eater-cathode hum to be brought to 
minimum. It is best adjusted when 
le instrument is turned to the “DIST” 
osition with shorted input and the 
CAL” and metering range controls at 
ill gain. 

This brings the description of our 
loise. Distortion and Millivoltmeter to 


fere is the circuit 
f a simple single- 
ction filter 

rhich may be 
sed to reduce 
He harmonic dil¬ 
ution of your 
udio generator . 
t is arranged tor 
peration at a 
ngle frequency, 
,000 cycles/sec¬ 
ond. 


— 


— 


The question then arises as to the type 
of filter to use. In our own laboratory 
we have been using some rather com¬ 
plex-looking commercial units whose 
original purpose has been lost in anti¬ 
quity. Each functions at a fixed fre¬ 
quency and, between them, they allow 
us to make satisfactory measurements on 
most devices. Similar units may be 
obtainable at odd times from disposals 
sources, but we imagine that few 
readers are in a position to search for 
them among piles of unmarked “black 



close. It should prove a worthwhile 
istrument to add to the audio test 
nch or workshop. 

One point should be stressed, however, 
imely that the accuracy of the read- 
igs obtained with the instrument will 
pend greatly upon the inherent dis- 
>rtion and hum of the audio generator 
sed for the measurements. Direct 
leasurement of your audio generator 
iay, in fact, awaken you to the fact 
lat its output is not nearly as free from 
armonic distortion as your CRO may 
ave led you to believe. 

Nor can distortion in the input signal 
e allowed for by simple subtraction. 

OOR OUTPUT 

If> for instance, the generator used 
> feed signal to the device under test 
as an inherent distortion of 1 per cent, 
final reading of 1.5 per cent at the 
itput of the device has little meaning, 
he actual distortion factor of the 
ivice will be in the range from 0.5 to 
5 per cent, depending upon the phase 
dationships of the harmonics present 
i the generator output compared with 
lose introduced by the device. They 
ay variously cancel or add or exhibit 
more oblique phase relationship. 

We imagine that generators used by 
aders will seldom have inherent distor- 
on factors less than that possessed by 
nr recent (February, 1962) “1962 

udio Generator”—that is, about 0,6 
ir cent for maximum output at mid- 
equencies, falling rapidly to about 0.25 
sr cent at about half meter scale and 
slow. 

Such figures are quite good enough 
>r most audio tests and measurements 
ut are obviously in need of improve- 
lent when it comes to distortion 
leasurements on high quality equip- 
lent. How can the inherent distortion 
f such generators be reduced? 

Rather than modify the generator, 
hich is undesirable from a number of 
ewpoints—particularly if it is a com- 
lercial type—the most convenient way 
to place a filter between it and the 
evice under test. By making the filter 
be a “pass one frequency only” type, 
armonics, hum or noise present in the 
enerator output will be attenuated 
sverely. The distortion meter then 
egisters effectively the distortion of the 
evice under test. 
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boxes with assorted terminals.” 

A certain amount of improvement 
may be obtained by the use of a single¬ 
section shunt-connected parallel-tuned 
circuit filter. Such a filter is shown, 
with the values arranged for operation 
at 1,000 cycles. The insertion loss is 
about 20 dB, with second harmonic 
attenuation only 15 dB below that again, 
but it is simple and is worth a trial. 

If such a circuit proves unsatisfactory 
it will be necessary to build up a multi¬ 
section filter. Unless transistors or 
valves are used in such circuits to pro¬ 
vide some gain, insertion loss may pre¬ 
sent problems, but harmonic rejection 
would be achieved. Design data for 
such filters appears in most good texts. 

As a matter of interest, however, we 
have been considering the possibility of 
describing an active tunable filter using, 
possibly, our old friend the Wien bridge 
or other such circuit. While such a 
device would represent yet another piece 
of equipment it may still be a more 
acceptable measure than the obvious 
alternative'of building or buying a gene¬ 
rator having less than the usual order 
of distortion. 

Whether such a device will see the 
light of day, however, will depend on 
circumstances. 



\\ 


TEKNI-CALS 


n 


Technical Transfers 

FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT. 

By uslno Tekni-Cals It it easy to produce 
factory-finish markings and titles on your 
prototype and homebuilt equipment at low 
cost, without the aid of special devices. 

Teknl-Cais are supplied in book form, each 
book covering a particular subject: Audio. 
Hi Fidelity, Transmitters. Receivers. Instru¬ 
ments. Oscilloscopes. V.T.V.M. and Decade 
Boxes. Workshop and Dial Sets. 

Write TODAY for a Free Catalogue. 

"TEKNI-CALS" 

. CUT AND MAIL- 

Electronic Supplies, 

Box 417. P.O., Crown St.. Sydney, N.S.W. 

NAME _I:___ 

ADDRESS —-_*_- 


MAGNETIC 

SHIELDING MATERIAL 


A completely new shielding 
material for protection from magnostatic 
electromagnetic and electrostatic inter¬ 
ference. 

Non-retentive and non-sensitive to shock. 
Available in sheets, foil and preformed 
shapes. 



MECHANISM CO. 

505 LYGON STREET 
E. BRUNSWICK (N.l 1) 
Tel. fM 3711-4. VICTORIA 


CAMERA NEWS 
of the WORLD in 
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3.5 watts. This makes available sev 
watts for monaural and a proportion 
output on stereo, depending on the cha 
nel distribution. For home use, tl 
should be more than adequate. 

The power supply uses silicon pow 
rectifiers in the now almost standa 
voltage doubler configuration. Althouj 
this has the advantages of higher eff 
iency, etc., there is no reason why tl 
older style supply cannot be used 
the parts happen to be on hand. 

285 volt per side, 100mA transform 
with a 5Y3 rectifier would be a typic 
arrangement, the 5Y3 occupying the po? 
tion now used by one of the voltaj 
doubler capacitors. Voltage might 1 
a little high and some series resistam 
would be necessary to keep this dov 
to about 270. 

To sum up, we have substantially tl 

Wiring below the chassis is open and the layout of components can be easily same tuner as in the first Stereo Radi< 
seen. The "coils" under the output transformers are unused tappings . Note gram, in front of the popular Un 

arrows indicating orientation of valve sockets. Playmaster No. 3. It is a happy coni 
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By Ian Pogson 


The chassis of modest she accom¬ 
modates two audio channels, full 
control unit and tuner . Pickup and 
extra tuner terminals are on the left. 
Controls from left to right are 
function switch, treble, tuning, bass 
and volume. 

T O date, we have described only on 
Stereo Radiogram. This was th 
“5 Valve Stereo Radiogram” of Apri 
1959 and which proved very popula; 
This unit consisted of a standard tune 
using a 6AE8 converter and a 6N8 t 
I.F. amplifier, detector and A.G.C. Tw 
audio channels, each using a 6BM 
valve, could be used for stereo work c 
paralleled for monaural or radio listei 
ing. A simple tone control between tl 
tuner and audio amplifiers completed tl 
setup. 

In taking the second step in the Stere 
Radiogram field, we naturally wished i 
see what improvements could be mac 
on the original. At the same time, 
was important that it offer the best po 
sible performance without breaking tl 
bank in the process. We feel that ot 
objective has been achieved in this r 
gard. 

The tuner is quite standard, using 
6AE8 converter and 6N8 as I.F. amp! 
fier, detector and A.G.C. as previousl 
Our much tried and proven crystal co 
trol unit follows, giving full bass ar 
treble boost and cut on both radio ai 
pickup facilities. An extra switch poi 
tion has also been incorporated to pe 
mit feeding in the output of a secoi 
tuner to receive stereo radio broadcas 
The audio amplifiers use the recent 
introduced type 6GW8 or ECL86. Tl 
6BM8, which this type replaces, was ori 
inally intended for use in the vertic 
deflection circuits of television receivei 
while the 6GW8 is specifically design 
for audio use. 

The new type has somewhat mo 
gain, giving a useful increase in sen! 
tivity. Without changing any feedba< 
values, by virtue of the extra gain, tl 
negative feedback is automatically i 
creased from 12 to 14db. This is abo 
as far as we may go with safety wh 
using output transformers of t 
OPMI/A or similar types. The pow 
output per channel was measured 


High Performance 
5 Valve Stereogram 

Here is a stereogram which should have a very wide appeal. It employs 
one of our most modern audio systems, yet may conveniently use quite 
a number of older style components should these happen to be on 
hand. Even if all new components are used it won't break the bank, 
and it will give a good account of itself in any company. 

















bination, capable of a really impressive 
performance from records or radio; 
mono or stereo. 

Naturally, combining the two circuits 
called for some minor changes. Separate 
cathode bias for the 6AE8 and 6N8 
valves has been substituted for the back 
bias previously used. In addition, an 
8mfd capacitor has been added to the 
oscillator plate decoupling circuit. This 
was found to be necessary to maintain 
oscillator stability under extreme condi¬ 
tions of bass boost and high volume. 
In practice, these conditions are not like- 
y to be encountered but the capacitor 
las been added “just in case.” 

The only addition to the amplifier 
section is a 10 pf capacitor from pentode 
slate to triode plate of the 6GW8 valve. 
This is essentially a precautionary meas- 
ire, but a worthwhile one and which 
an be applied with equal effectiveness 
o existing Unit Playmaster No. 3 Ampli- 
iers. 

It is intended to provide a somewhat 
nore severe roll-off of the top response 
ibove 15 Kc which, in turn, gives im- 
>roved stability and freedom from ring- 
ng. In particular, it will guard against 
nstability which might be introduced by 
apacity loading across the voice coil, 
lue either to unduly long leads or the 
jresence of a crossover network in the 
Oice coil circuit. 

The effect of this roll-off is to intro- 
luce a slight loss — between 2 and 3 db 
— at 15 Kc. However, this is negli¬ 
gible and can, in any case, be offset by 
he treble boost control. The overall per- 
ormance of the amplifier may be re- 
arded as essentially the same as des- 
ribed in the original article (January, 
962), and, those interested are advised 
consult this article. 

CHASSIS LAYOUT 

We built our set on a conventional 
hassis, measuring 12in x 11 in x 2£in. 
This size allows plenty of room, even 
f you wish to use an old 2-gang capaci- 
sr and the large style aerial and oscil- 
ator coils and I.F. transformers. As 
lay be seen from the photographs, we 
sed a large gang and dial with minia- 
ire type coils and I.F. transformers. 
Should a modern miniature gang be 
sed, it may be necessary to raise it 
bove the chassis by means of stand-off 
illars or suitable screws. This will de¬ 
end on the type of dial which is fit- 
id. Also, an extension shaft between 
ang and dial may be necessary. If 
lis is so, a small “L”-shaped bracket 
dth a bush should be provided to stabi- 
se the extension shaft. 

The general layout has been arranged 
permit the control unit to run from 
>ft to right along the front. This allows 
se function switch, treble, bass and 
olume controls to run in logical 
jquence across the front, with the tun- 
ig knob in the centre. At the rear of 
le chassis, the power transformer and 
le two output transformers are mount- 
J on the same centre line. The plane 
f the laminations of the output trans- 
srmers should be at right angles to 


The circuit uses a basic tuner ahead 
of what is substantially the Unit 
Playmaster No. 3. Although complex 
at first sight, it can be broken down 
into simple sections. Note the lOpF 
capacitors between pins 6 and 9 of 
the 6GW8 valves. 
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Building the “PLAYMASTER 101 


(RADIO, TV and HOBBIES) 
(AUGUST, 62) 


Then you'll need 

DEPENDABLE 


Power 


Transformer 


PT 2066 


A & R Output 
Transformers 
OT 2628 
with U/L Taps 


Where the highest 
standards of quality 
and precision are 
paramount... A & R 
Transformers are your 
natural choice — still 
unsurpassed in relia¬ 
bility and value! 


TRANSFORMERS 


PT2065, OT4005(2) 


Also available! 

Transformers 
to suit unit 
Playmaster 
No. 4 
(R.T. & H.) 
June, '62 


Obtainable from your Local A & R Stockist 

A & R ELECTRONIC EQUIPMENT Co. Pty. Ltd. 46 lexton Rd., Box Hill. 89 0238, 89 0239 



what makes 
some records 
sound 
different 
to others ? 


It’s knowing what records to play . . . 

what to play them with ... and how 
to preserve their quality. 

This music lovers’ book on the art 
of selecting, playing and preserving 
records is available for 3/6 plus 9d. postage 
from: 


% Tasteful music begins 

with a Shure Stereo Dynetic 
Cartridge and turn to 

page 74 for details 
of the wonderful offer to 

The Shure M3D Stereo purchasers of Shure equipment. 
Dynetic Cartridge 
Price £42/15/- 


AUDIO ENGINEERS PTY. LTD, 

422-4 KENT STREET, SYDNEY 
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This view of the control unit shows the orientation of the controls for most convenient wiring . Components fall into 
logical seauence. The function switch should be wired before being fitted . 


lose of the power transformer. If this 
not done, trouble could be experi- 
nced with hum which will persist even 
hen the valves are removed from the 
lassis. 

The components comprising the tuner 
e grouped around the gang, with the 
2AU7 control unit valve toward the 
ont edge of the chassis and the 6GW8 
lives near the output transformers. 

As a precautionary measure against 
ssible hum pickup, we provided 
shield partition under the chassis to 
ield the control unit from the rest of 
e set. The balance control, which 
;ed only be set initially and not nor¬ 
ally touched again, is mounted on the 
ield partition and brought to the rear 
the chassis via an extension shaft and 
ish. 

Apart from the points which we have 
st made, layout is not unduly critical. 

the same time, it will probably be 
sier to follow our arrangement, unless 
u are very sure of your ground in 
ich matters. 

OMPONENT ASSEMBLY 

Assembly of the components on the 
tassis should be undertaken in some 
gical order. Do not fit the shield par- 
ion until the wiring of the control unit 
is been almost completed. This makes 
[ring a good deal easier. Mount all 
e rubber grommets first and the valve 
ckets next. Make sure the latter are 
ientated so that grid and plate leads 
e as short as possible. The arrows on 
e under-chassis photo indicates the 
ank space on the socket. 

Terminals, speaker sockets, coils and 
itentiometers can then be fitted, more 
less in that order. The function 
'itch should be wired according to the 
agram before it is mounted. The larger 
ms, such as the gang, dial, filter choke 
d transformers are left until last. In 
e process of fitting the dial, we found 
necessary to cut two notches out of 
e bottom of the plate in order to clear 
e treble and bass controls. The neces- 
y for this or otherwise, will be dicta- 
d by type of dial used. 

During the assembly, note that there 
e two terminal strips mounted with the 
AU7 socket, one with the 6N8 socket, 
id one with lOOmfd capacitors. The 
st of the terminal strips should be 
ounted at the same time. 

If the coil cans and electrolytics are 
ovided with lugs for mounting, instead 
screws, then the lugs should be bent 
f er and soldered to the chassis. Should 
i aluminium chassis be used, then the 
gs will be bent over as normally, but 
length of tinned copper wire must be 
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soldered to a lug on each unit and be 
taken to the nearest earth point such as 
a valve socket or terminal strip. 

The earth return paths of the audio 
system, particularly in the low level cir¬ 
cuits of the control unit, should be given 
due consideration. .Care taken in this 
regard will be repaid handsomely in free¬ 
dom from hum troubles from earth loops. 
In our case, we insulated the pickup input 
earth terminal from the chassis. An earth 
lead starts at this terminal and runs via 
a lug on the 12AU7 tagstrip, the centre 
terminal of the balance control, the two 
“earth” lugs of the volume control, and 
is finally brought to the chassis at the 
nearest 6GW8 tagstrip. 

Insulated shielded lead is run from the 
centre lug of the treble control to the top 
lug of the volume control of each chan¬ 
nel. The shield is earthed at the volume 


control end only. Similarly, shielded 
lead is run from the centre terminals of 
the volume control to pin 1 of each 
6GW8. These leads are earthed at the 
6GW8 valve sockets. 

Having reached this stage, the main 
job of wiring may be undertaken. It is 
a good idea to wire up the filaments first, 
using the technique of twisting the leads. 
They should be connected to the chassis 
at the transformer termination tagstrip 
only. In order to get rid of the flying 
leads of transformers, they can be next 
on the list. From here on, the rest of the 
wiring may be carried out by starting at 
the power supply and working back 
through the audio stages and, finally, the 
tuner. There is no hard and fast rule on 
this score. % 

Neatness and care with soldering al¬ 
ways pays good dividends. Always use 


r 


PARTS LIST 


1 Chassis 12 x 11 x 2£ inches. 

1 Shield partition to suit chassis. 

1 Power transformer, voltage 

doubler type, 110 volts, 100mA, 
6.3 volts, C.T., 2.3 amps. 

1 100 mA, 6 henry filter choke. 

2 Output transformers (7000 ohms 
load) to suit speakers. Ferguson 
OPM1 A, "A & R" 2624, or 
similar. 

1 2-gang capacitor. 

1 Dial to suit gang. 

2 6GW8 valves. 

1 12AU7 valve. 

1 6N8 valve. 

1 6AE8 valve. 

2 455 Kc I.F. transformers. 

1 Aerial coil. 

1 Oscillator coil. 

5 Miniature 9 pin sockets. 

1 2x2x5 Oak switch. 

1 i-i inch flexible coupling. 

2 Rectifiers. INI763, OA210, &c. 

CAPACITORS 

2 100 mfd 200 vw electrolytics, 
one to be insulated. 

1 2 x 50 mfd, 350 vw dual 
electrolytic. 

2 25 mfd 3 vw electrolytics. 

3 25 mfd 10 vw electrolytics. 

2 50 mfd 25 vw electrolytics. 

1 3 mfd 350 vw electrolytic. 

6 .1 mfd 400 volt paper. 

2 .1 mfd 25 volt ceramic. 

1 .047 mfd 200 volt paper. 

2 .022 mfd 200 volt paper. 

2 .01 mfd 400 volt paper. 

2 .0047 mfd 200 volt paper. 

2 .001 mfd 200 volt paper. 

2 560 pF 200 volt ceramic or 
styroseal. 


2 470 pF 200 volt ceramic or 
styroseal. 

1 425 pF mica padder. 

3 100 pF 400 volt ceramic or 
styroseal. 

2 10 pF 400 volt ceramic. 

1 47 pF 200 volt ceramic or 
styroseal. 

RESISTORS 

(half watt unless specified) 

2 150 ohm. 

2 180 ohm 1 watt. 

1 220 ohm. 

1 330 ohm. 

2 2700 ohm. 

2 3300 ohm. 

2 6800 ohm. 

1 5600 ohm 1 watt. 

2 10K. 

2 12K. 

2 39K. 

4 47K. 

2 47K 1 watt. 

2 68K. 

2 100K. 

4 220K. 

2 470K. 

4 1 meg. 

1 2 meg. linear potentiometer. 

2 250K log. dual ganged 
potentiometers. 

SUNDRIES 

2 5-pin speaker plugs and sockets, 
2 dial lamps, 12 rubber grommets, 
6 insulated terminals, 1 i inch 
bush, 6 knobs, 6 inches -} inch dia. 
rod. Tagstrips, 2 8-tag, 3 5-tag, 
1 4-tag, 3 3-tag. Tinned copper 
wire, shielded cable, hook-up wire. 
3-core power flex and 3-pin plug. 
Screws, nuts. &c. 
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Perfect for Engineers, Servicemen, Students and Experimenters 

Quality Assembled Equipment at a KIT PRICE! 


***«««•« 


LAFAYETTE Factory wired 


NEW 

and calibrated TEST INSTRUMENTS for dependable electronic servicing 


RF SIGNAL 
GENERATOR 


£19/19/0 * 


VACUUM TUBE 
VOLTMETER 


£25/19/6 


SINE SQUARE WAVE 
AUDIO GENERATOR 


£24/17/6 


+ FACTORY CALIBRATED AND 
TESTED 

★ SIX BANDS: 120KC-260MC. 

★ SEPARATE VARIABLE AUDIO OUT¬ 
PUT. 

★ DIAL CALIBRATION (plus or minus 

!%■). 

★ ETCHED CIRCULAR DIAL (Vernier 
tuned) 

★ MAINS SUPPLY, 230 240V AC, 
50 C/S, 



MULTITESTER . .. £7/2/6 

20,000Ohms/V DC, 10,000 Ohms V AC. 
DC VOLT9 0-2,500 (6 scales). 

AC VOLTS 0-1,000 (5 scales). 

DC CURRENT 0-50uA. 0-2.5mA. 

0-250mA. 

RESISTANCE 0-6K, 0-6M. 


* DC/AC VOLTS, 0-1500V 
(4000 V P-P) in 7 RANGES. 

* RESISTANCE 0-1000 MEG. in 
6 RANGES. 

* INPUT RESISTANCE 11 MEG. 

* DECIBELS, minus 20 to plus 
65db. 

* 230/240V AC, 50 C/S. 



TUBE TESTER £16/5/o 


it FACTORY CALIBRATED AND TESTED. 
it FREQUENCY RANGE:— 

SINE: 20 C/S-200 KC in 4 BANDS. 
SQUARE: 20 C/S-25 KC. 
it RESPONSE (plus or minus 1.5db 60 C/S* 
150KC. 

it ETCHED CIRCULAR DIAL (Vernier 
tuned). 

it MAINS SUPPLY, 230/240V AC, 50 C/S. 



AR-620 

MULTITESTER... £9/15/0 

20,000 Ohms/V DC, 10,000 Ohms/V 
AC. 

DC VOLTS 0-10-50-250-500-1,000. 

AC VOLTS 0-15*50-250-500-. 1000. 
DC CURRENT 0-.5-10-250mA. 
RESISTANCE 0-10K-100K-1M. 





ELECTRON TUBE DISTRIBUTORS 


PTY. 3A WELLINGTON STREET, phone 
LTD PRAHRAN, S.1. VICTORIA MELBOURNt 


it ACCURATELY CHECKS OVER 
1,000 DIFFERENT TUBES. 
it TESTS FOR CATHODE EMISSION, 
LEAKAGE, SHORTS, FILAMENT 
CONTINUITY. 

it PORTABLE—WEIGHS ONLY 61b. 
it FAST-SETTING SLIDE SWITCHES. 
* SLIDE-OUT TUBE CHART. 


SEND REMITTANCE WITH ORDER FOR 
IMMEDIATE DELIVERY ANYWHERE. 
PHONE, WRITE OR CALL FOR FULLY 
DESCRIPTIVE LEAFLETS. 

ALL PRICES ARE FO B. MELBOURNE AND 
INCLUDE SALES-TAX. 

SPECIAL! LARGE STOCKS WALKIE- 
TALKIE TRANSCEIVERS—ASK FOR DE¬ 
TAILS. 


MULTITESTER... £11/7/6 

20,000 Ohms/VDC, 10>000 Ohms/ VAC. 
DC VOLTS 0-6,000 (8 scales). 

AC VOLTS 0-1,200 (5 scales). 

DC CURRENT 0-.06-6-60-600mA. 
RESISTANCE 0-6K-500K-6M-60M. 


MULTITESTER . . . £6/5/0 

10,000 Ohms/V DC/AC. 

DC/AC VOLTS 0-1,200 (6 Scales). 
DC CURRENT 0-120uA, 0-3-300mA. 
.RESISTANCE 0-30K-3MEG. 
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\ hot, clean iron and good-quality flux- 
;ored solder. Do not apply excessive 
leat when making a joint, to avoid over¬ 
rating the components. It is always a 
jood idea to hold the pigtail with a pair 
>f pliers, between the component and 
he point to be soldered. The pliers act 
is a “heat sink” and prevent overheating 
he component. When the power cord 
s fitted, it is necessary to clamp or fix 
t in some way to prevent possible break- 
ge of the joints to the transformer. Our 
hassis was photographed before this was 
[one. 

When the task of wiring has been 
ompleted, a thorough check should be 
lade to see that no errors have been 
tade. After this is done, it is also a 
ood idea to check between the high 
insion line and chassis with an 
hmmeter for any possible short circuit. 
l high resistance should be read if all 

in order. 



This wiring diagram should make work on the function switch, balance, treble, 
bass and volume controls a relatively easy matter . Earthing details in the text 
should be observed in the process of wiring this section . 



The set may now be plugged in and 
vitched on. If a multimeter is avaii- 
>le, some voltages may be checked to 
ake sure all is in order. Some typical 
ltages as measured on our set with a 
000 ohms/volt multimeter are as 
>llow: 

igh tension 273 volts 

3W8 pentode plates 255 volts 

3W8 pentode cathodes 7 volts 

GW8 triode plates 80 volts 

W8 triode cathodes 1 volt 

IAXJ1 plates 95 volts 

£AU7 cathodes 3.5 volts 

M8 plate 270 volts 

^8 screen 95 volts 

^8 cathode 2.2 volts 

\E8 plate 270 volts 

\E8 screen 95 volts 

\E8 cathode 2.j2 volts 

It should be noted that the above Ag¬ 
es may vary by at least 10 per cent 
ther way, due to spread in components, 
he sensitivity of the multimeter and the 
mge being used also have a bearing on 
e readings. 

UNER ALIGNMENT 

The tuner is now ready for alignment 
id a modulated signal generator is very 
sirable for this job. Set the generator 
455Kc and apply the output to pin 2 
the 6N8 The attenuator on the gen- 
ator should be set to as low a level 
can be heard with the volume control 
t well up. (Be sure to select “radio” 
l the function switch.) Now, adjust 
)th trimmers on the second I.F. trans- 
irmer for maximum output. It may be 
cessary to reduce the ouput from the 
nerator in the process in order to 
oid excessive levels. 

The whole process is now repeated, 
is time applying the generator to pin 2 
the 6AE8. The attenuator on the 
nerator will have to be turned back 
111 further for this operation. When the 
*st I.F. transformer has been adjusted, 
e second one should be given a slight 
uch up. 

The aerial and oscillator coils are 
jxt, and the ferrite slugs in each are 
ljusted at the low frequency end of the 
al, and the trimmers across each at the 
gh frequency end. First, however, it 
necessary to adjust the dial pointer 
that it swings evenly to each end of 
le scale or, if there is a “set” mark on 
e glass—usually at the low frequency 
id—is set to this point when the gang 
fully closed. 

Feed the generator into the aerial ter- 
inal at, say, 600 Kc, with the pointer 
t to this position on the dial. Ad¬ 


just the oscillator coil slug until the 
generator signal is heard, and set it for 
maximum output. Then adjust the 
aerial coil slug for maximum output. 

A similar procedure is adopted at the 
high frequency end, say 1400 Kc. The 
pointer is set to this calibration mark on 
the scale, and the oscillator trimmer used 
to bring in the signal and peak it for 
maximum output. Then the aerial trim¬ 
mer is adjusted for maximum output. 
The process should be repeated at each 
end of the scale. 

All the above assumes the availability 
of a signal generator or service oscilla¬ 
tor. If this is not readily available, it 
may at least be possible to have the IF 
channel aligned on such an instrument, 
to ensure that it is on frequency. Once 
this is correct, the aerial and oscillator 
circuits may be adjusted using the broad¬ 
cast stations, such as 2FC and 2SM in 


Sydney, and similar stations in other 
localities. 

If it is not possible to have even the 
IF channel aligned in the approved man¬ 
ner, the usual approach is to reverse 
the above procedure. It will generally be 
possible to receive some local stations 
before any adjustments are made and 
these are used to adjust the aerial and 
oscillator coils as already described. 

When this is completed the IF chan¬ 
nel is simply adjusted for maximum out¬ 
put. This will be satisfactory in most 
cases, although there is no way of 
knowing whether the IF channel is on 
the preferred 455 Kc or not. This may 
or may not matter, depending on loca¬ 
tion and the possibility of spurious sig¬ 
nals finding their way into the system. 

A pamphlet, giving more details on 
alignment, is available in the usual way 
through our query service. 


Top view shows the 12AU7 nearest the dial, oscillator coil to the left of the 
gang and aerial coil to the right . The 6AF8 is just visible, with first I FT, 
6N8 and second I FT, in that order. Speaker sockets, aerial and earth terminals 
and balance knob are on the back skirt. 
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Quite by accident, the other day, I found myself witness to a spirited 
argument about limiting stages in an F.M. sound system. The parties 
involved were so convinced that each was right and the other was wrong, 
with references to demonstrate same, that I began to wonder why all 
the conflict and confusion. 


By Neville Williams 


B UT fancy getting confused over lim¬ 
iter stages! 

On an average, there’s at least one 
in every television receiver in Australia, 
not to mention those in mobile com¬ 
munications receivers, FM tuners and 
so on. 

Add all those used similarly over¬ 
seas and one has a device, so com¬ 
mon, that there surely can’t be any lack 
of understanding, either on the part of 
individual technicians or as expressed in 
technical literature, as to how it oper¬ 
ates. 

But try it out on yourself, before read¬ 
ing further! Can you offer a lucid ex¬ 
planation, illustrated by simple diagrams, 
of how a limiter stage works? Having 
devised your explanation, how does it 
line up with the remarks which follow 
later? 


WHAT IS MEANT 


Just to make sure we are talking about 
the same thing, I have in mind the stage 
which is normally included ahead of the 
discriminator in an FM sound chan¬ 
nel. Its role is to eliminate, as far as 
possible, amplitude variations from the 
frequency modulated I.F. signal. Elim¬ 
ination of the amplitude variations gets 
rid off—or should get rid of—much of 
the extraneous interference and noise 
which might otherwise be present, in¬ 
cluding, in the case of television, AM- 
type picture signal interference. 

Well, then, how does such a limiter 
work? 

To this question, one whole section of 
the technical community, it would ap- 
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pear, can be depended upon to offer a 
very familiar explanation; if need be, 
they can support their explanation with 
published material, including books like 
‘Television Servicing” (Heller and Shul- 
man, McGraw-Hill) and ‘‘How Tele¬ 
vision Works” (W. A. Holm, Philips 
Technical Library). 

Paraphrased, the explanation runs 
something like this: 

‘‘Limiters take a variety of forms but 
the most commonly used circuit arrange¬ 
ment is that of the saturated pentode. 

‘‘In a saturated pentode stage, the 
valve is operated with a deliberately 
low value of screen voltage, often set 
by a simple divider network and, in 
many cases, a deliberately low value 
plate voltage. 

“With these limited voltages, the valve 
tends to saturate or overload very easily; 
positive-going signal excursions produce 
some increase in plate current but satu¬ 
ration effects flatten or “clip” the tops 
of the waves, along with any noise mod¬ 
ulation which may be present thereon. 

“Positive clipping is accentuated by the 
loading effect which the grid current has 
on the input circuit. 

“Large negative excursions, with or 
without noise, simply carry the grid be¬ 
yond cut-off, again producing flattening 
of the relevant half waves. 

“For the action to be effective, the 
incoming signal must be large enough 
to drive the grid to saturation in one di¬ 
rection and cut-off in the other. Thus 
the valve may be envisaged as a “gate” 
too narrow to pass the full signal ampli¬ 
tude. The extremes of the signal are 
therefore lopped off, along with the noise 


which may be intermixed therewith. 

“This clipping of the waveform would 
lead to intolerable distortion in an am¬ 
plitude modulated system but the FM 
discriminator (or detector) is concerned 
not with the signal amplitude but with 
the frequency of the signal pulses. Since 
this is not affected by the action of th< 
limiter, the FM detector produces th< 
original modulation without distortion.’ 

Such is the story in words. 

To confirm the mental picture whici 
is created by the explanation, it is no 
unusual to find, along with it, one 
two quite classic diagrams. 


TYPICAL DIAGRAM 


The most common one shows the fam 
iliar grid voltage/plate current curve 
with an obviously excessive grid inpu 
swing and a plate current output dia 
gram appropriately clipped or flattenec 
to correspond with the saturation an 
cut-off regions. Since the action 
usually centred on the dynamic curve 
the inference is that the signal swing 
around the “class-A” order of bias, clip 
ping being due to overload in both di 
rections. 

Further to make sure that the reader 
“understand” what goes on, some text 
show noise-loaded FM waveforms bein 
shorn, their peaks, and the noise fallin 
away like so much debris. Emergin 
from the limiter-clipper-gate, or wh; 
have you, is a waveform as clean 
the driven snow! 

Now please don’t start shouting you 
head off. We have probably used some 
thing like the first one a number 
times through the years, but that’s 
reason to retain the concept if, in fac 
it is suspect. 

But undeniably, this very simple, vei 
picturesque explanation leaves a coup: 
of awkward questions unanswered: 

(1) Why do limiters customarily us 
grid leak bias if they are really jus 
class-A amplifiers badly overloaded? 

(2) What is the significance of th< 
statement generally associated with limi 


Radio, Television & Hobbies, October, 196 











rs, that the time constant of the grid 
ak bias circuit has an important bear- 
g on the limiter’s operation? 

By way of variation, a search through 
me of the literature in our office pro- 
iced another seemingly different ex- 
anation of limiter operation. 

This follows the theme that, in a limi- 
r, the grid draws current. This cur- 
nt, flowing through the grid resistor, 
oduces a voltage drop, which is stored 
the parallel capacitor. 

The harder the drive, the greater is 
e negative voltage generated. 

The magnitude of this negative vol- 
ge, in turn, affects the gain of the 
live so that wide variations of the 
»nal input voltage produce such smaller 
riations in the output voltage. 

A reader, faced with this explanation, 
ay well go away with a mental pic- 
re something akin to an AGC or AVC 
cuit, but with the grid supplying its 
m controlling bias. He attaches little 
no importance to the plate and screen 
ltages and has no concept of an out- 
t* waveform distorted by signal clip- 
ig. 

I’m not debating the waveform here; 
n merely suggesting that the mental 
:ture is completely different from that 
njured up by the first explanation. 

O COMMON GROUND 

If he happens to encounter both ex- 
mations, there appears, superficially 
yway, to be no common ground be- 
een them. 

A third bracket of explanations in- 
lves a different line of reasoning 
ain, by comparing a limiter to a class- 
amplifier. It can be paraphrased 
nething like this: 

“The limiter stage may be considered 
a class-C amplifier, operating with 
d leak bias and a very large input 
nal. In drawing current, the grid 
yelops a bias across its return resistor 
d bypass of such an order that it may 
:eed considerably the valve’s normal 
-off bias. 

“Therefore, like a class-C amplifier, 
valve may be regarded as operating 
m well beyond cut-off, but drawing 
ses of plate current during only por- 
n of |tjhe positive-gding excursions 
grid voltage. 

“The plate output consists of brief 
ises of more or less uniform magni- 
le, which maintain substantially sinoi- 
oscillation in the tuned output circuit, 
e repetition frequency of the pulses 
I vary, however, with the original 
quency modulation. 

The time constant of the grid bias 
nponents determines how the “stored” class-C stage, no mention of bias con- 
s will be affected by noise pulses trol over stage gain, no mention of the 
>erimposed on the signal, therefore by rather picturesque “clipping” action de- 
w much the magnitude of the plate scribed earlier, major emphasis on the 
rent pulses wil be modulated by the grid circuit and, seemingly, almost in- 
se. cidental mention of the plate and screen 

‘For effective noise rejection, a limi- circuits. 

system should have at least two In the face of these apparently con¬ 
ges with deliberately different grid cir- flicting explanations, it is little wonder 
t constants. The first stage might that argument can be pursued so well, 
•ically have a time constant of some- once issue is joined. Not only are the 
tig over 1 microsecond, while that of participants likely to be sustained by 
second stage might approximate 10 texts which support their own point of 
atfosecondsy Where only a single view but, from what I can discover, they 
ge is employed, something of the or- are unlikely to find any which compare, 
* of 2.5 to 5 microseconds is em- evaluate or reconcile the conflicting 
yed. ideas. 

‘It is normal practice in limited stages Well then, having spent several 
operate with reduced values of plate columns sowing doubts and dissention, 
1 screen voltage, in order to keep the what does Yours Truly have to say on 
d base short.” the matter? Which explanation is right 

So here we have the analogy of a and which are wrong? 
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VISUAL HI-FI 


uearsir, <; 

1 am offering the following thoughts \; 
for your perusal in connection with \; 
the subject as above. 

It is here suggested that the general <! 
public will never understand the I! 
proper functions of the Brightness and \ \ 
Contrast controls. That the usual jj 
method of adjusting these controls is J | 
to twist them in a random manner > 
until a tolerable picture emerges. 11 
The reason for the general con-\\ 
fusion is that these controls are \ \ 
designed by those who understand \; 
their functions, with little thought \' 
given for those who do not. 

More specifically, the adjustment of \ \ 
each control results in more than\\ 
one effect, the functions of the con -;; 
trols being inter-related such that the \ 
adjustment of each is dependent upon <! 
the setting of the other. The correct s 
adjustment of the picture may thus\\ 
be considered a problem in two \ ’ 
dimensions. m ; > 

To express the matter in technical j! 
terms, the complaint is that adjust- ' \ 
ment of either the Brightness or Con - I [ 
trast controls generally affects both ! ; 
the white-level and black-level of the \ 
picture simultaneously. 

It is no reflection upon the intelli -'I 
gence of the general public that they It 
do not appreciate these points. It is || 
the responsibility of the designer to\\ 
provide controls which may be ;; 
optimally adjusted, even by those who ; I 
do not understand them. 

Neither is the view valid that, since 11 
the public often cannot distinguish a\\ 
good picture from a bad one, it there- \; 
fore deserves whatever it gets through \ I 
its own folly. It is felt that we should 1 1 
endeavour to progress toward perfect• 11 
ion in all aspects (though bearing in \ 
mind the necessary compromises with 
regard to cost, etc.). 

What l propose, therefore, is that ; I 
the conventional Brightness and Con- 1! 
trast controls be replaced with two \\ 
new ones, which may be called !; 
White” and “Set Black.” The former \ 

\ will not affect the black-level and the \ 

\ latter will not affect the peak-white - 11 
; level, and hence their adjustment will I; 
; be a u one dimensional” operation. I; 
> Such a system should be feasible to \\ 
\ design into circuits incorporating 1 1 
\ gated AGC. I| 

J.W. (Strathfield, N.S.W.) l| 


To answer this with any degree of 
precision, it would be necessary, not just 
to theorise, but to examine the operating 
conditions of practical limiters to estab¬ 
lish such things as: 

(a) Valve types and their charac¬ 
teristics; (b) DC operating conditions; 
(c) amplitude or range of amplitude of 
the input signal under practical condi¬ 
tions; (d) regulation of the grid drive 
source; (e) In circuit “Q” of the plate 
winding. 

There may be other things that one 
would want to evaluate but those will 
do for a start. 

PRACTICAL CIRCUITS 

Only after having been fortified by 
such facts could one with assurance say 
. . . “an idealised limiter stage works 
this way but examination of practical 
circuits shows that the explanation should 
be modified to give greater emphasis to 
this effect and less to that . . . etc.” 

Not having had reason, to date, to 
make such an anlysis, the following ob¬ 
servations are based on what I think to 
be the situation. 

Firstly, I suggest that the explana¬ 
tion based on the class-C concept is the 
one nearest the mark. However, rather 
than rule the other explanations com¬ 
pletely out of order, it is possible to ap¬ 
proach the preferred one through them 
and thereby turn open conflict into some 
semblance of accord. Such an explana¬ 
tion would be along the following lines: 

“The purpose of a limiter stage is to 
eliminate as far as possible, amplitude 
variations from the signal . . . etc. 

“This involves operating the stage 
under conditions which, in a sense are 
just the reverse of those normally pro¬ 
vided for in a signal amplifier. 

“Instead of the conditions being ar¬ 
ranged to ensure a linear relationship 
between grid and signal voltage and plate 
signal current (class-A amplification), 
they are arranged to ensure that the re¬ 
lationship will NOT be linear and that 
the plate current will NOT faithfully re¬ 
produce the complete pattern of variation 
in the grid signal voltage. 

“OVERLOAD" CONCEPT 

“To some extent, the action of a limit¬ 
er stage may be considered to be like 
that of a valve operating under “over¬ 
load’ conditions, these being deliberately 
created by limiting plate and screen volt¬ 
age, relying on grid leak bias, and feed¬ 
ing to the stage more signal than it can 
possibly handle in a linear fashion. 

“Firstly, because of loading on the 
drive source, grid rectification and bias¬ 
ing effects, and plate current saturation, 
the positive-going signal peaks tend to 
produce a series of plate current peaks, 
but with compressed tops and of more 
or less uniform magnitude. 

“Negative grid excursions, on the other 
hand, carry the plate current to cut-off 
and beyond, so that the plate current 
output waveform tends towards a series 
of pulses, with flattened peaks and of 
substantially uniform height. Ampli¬ 
tude variations, if not eliminated, are 
greatly reduced. 

“The amplitude-distorted waveform is 
of no special consequence to the FM de¬ 
tector which responds primarily to fre¬ 
quency variations. In any case, much of 
the waveform distortion will be eliminat¬ 
ed by ‘flywheel’ action of the tuned plate 
circuit. 

“While this ‘overload’ concept of lim- 
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High Fidelity 
Loudspeaker Units 



1 GOLDEN 10" 

1 TWEETER 4" 

1 C/O NETWORK CN104 


TRIPLE ASSEMBLY— 

1 GOLDEN 8" 

1 GOLDEN 12" 

1 C/O NETWORK CN1284 



GOLDEN TEN 

With Foam Surround 

Retail: £15/16/8 


SPECIFICATIONS—NEW GOLDEN EIGHT 

Single cone type 

45 to 10,000 c.p.s. with foam surround 
6 watts (r.m.s.) 

14,000 lines 
56,000 Maxwells 
174 ozs. (496 grammes) 

Aicomax III 
1" (2.?4 cm.) 

Impedance 15 ohms at 400 c.p.s. 

Hole Fixing 8 holes equally spaced on 

Nett Weight 4$ lbs. (2.154 kilo) 


Response 



Power Rating: 

British 

American 
Flux Density 
Total Flux 
Magnet Weight 
Magnet Type 
Centre Pole 
Impedance at 400 c.p.s. 
Hole Fixing 
Nett Weight 


SPECIFICATIONS—GOLDEN 

Wide range type 

40 to 10,000 c.p.s. with foam surround 


10 watts 
20 watts 
14,000 lines 
82,000 Maxwells 
2 lbs. (900 grammes) 
Aicomax II 
If" (3.7 cm.) 

4 or 15 ohms 
8 equally spaced on 94" 
71 lbs. (3.3 kg.) 


SPECIFICATIONS—GOLDEN TWELVE 



Natural Resonance 

30 c.p.s. 


Response 

Power Rating: 

25—5,000 c.p.s. 


British 

15 Watts 

American 

30 Watts 

14,000 lines per sq. cm. 

f 

Flux Density 

182,000 Maxwells 

,4 

| Total Flux 

44 lbs. (1.93 kg.) 
Aicomax 11 

■ 

Magnet Weight 

fpf: 

Magnet Type 

2’ (5.08 cm.) 

Centre Pole 

15 ohms 



CROSSOVER CN104 
Retail: £8/15/- 


Impedance at 400 c.p.s. 4 OBA clearance holes on 
Hole Fixing UJ" p.c.d. 

Nett Weight 151 lbs. (6.92 kg.) 


GOLDEN TWELVE 

With Foam Surround 

Retail: £32/10/- 


☆ 



AUSTRALIAN AGENTS: 


Type 410T 4" 
TWEETER 
Retail: £4/11/6 


RADIO PARTS PTY. LTD. 

562 SPENCER STREET, MELBOURNE — FY 1251.FREE Off-street Parking at Rear 

And at City Depot: 157 Elizabeth Street; MU 1967, MU 2'699 (Open Sat. Morning) 

Trading Only in VictoVia 
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ter action may serve a useful purpose 
a communicating a basic idea, it falls 
hort of being an adequate, universal 
xplanation. In particular, it infers that 
ie normal relationship of signal input 
3 valve operating conditions is such that 
ie self-generated grid bias would not 
xceed cut-off, so that the bulk of the 
iput waveform would be reproduced, 
nly minus its peaks. 

“In fact, it is normal for limiter 
ages to operate with input signals of 
much greater magnitude than this, so 
lat the bias generated by the grid across 
s resistor and storage capacitor will 
far greater than the cut-off value. 

‘The action of the grid may thus be 
kened to that in a sync, separator 
age, where the positive peaks of the 
put waveform are automatically align- 
at a small positive value, with just 
tough grid current flowing during each 
jsitive peak to maintain the charge 
:ross the grid bias network. 

As with a sync, separator, there is 
advantage in arranging for the plate 
irrent to run to saturation during this 
>sitive excursion, so that both grid and 
ate circuits combine to produce plate 
irrent peaks of rectangular shape and 
liform value. 

‘The action in the grid circuit is quite 
itomatic, the bias adjusting itself to 
iriations in signal amplitude. However, 
e time constant of the bias circuitry 
is an important bearing on the stage’s 
>eration, just as it does, for that matter, 
a sycn. separator stage. 

‘For effective discrimination against 
>ise pulses of either long or short dura- 
>n, two limiter stages are to be desired, 
c. (See earlier reference.) 

As a second analogy, a limiter may 
likened to a class-C amplifier stage, 
miliar in transmitter technology. 

‘The grid signal drive causes the bias 
be developed at perhaps twice cut-off 
beyond, so that plate current flows 
tly in pulses during a portion of the 
isitive-going input cycle. 

“However, these pulses of plate cur- 
nt are sufficient to maintain the tuned 
itput circuit in a state of oscillation, 
that the VOLTAGE across this tuned 
cuit and, therefore available to the 
flowing stage, is not a series of pulses 
it a substantially sinoidal oscillation. 
“The in circuit ‘Q’ of the tuned out- 
it winding must be high enough to pro- 
de the necessary ‘flywheel’ action, but 
►t so ‘high that it fails to perform this 
nction satisfactorily over the range of 
squencies involved by the frequency 
odulation. 

FREMODYNE FOUR 
Due to on unfortunate error the 
rid resistor of the Fremodyne Four 
was left out of the circuit, though 
t was mentioned in the parts list 
ind text of thef article. This resistor 
s a 22K 1 watt unit and is wired 
from pin 2 of the 12AT7 to earth. 

“When making this analogy, one im- 
rtant distinction must be drawn. In 
normal Class-C transmitting stage, 
nditions may well be optimised for 
iximum RF energy in the plate tank, 
a limiter stage, this is likely to be 
much less importance, the emphasis 
ing UNIFORMITY of plate ouput, 
respective o t grid drive. 

“It is normal, therefore, to provide a 
mparatively high large order of drive 
d deliberately to restrict the plate and 
een voltages so that only narrow 
rsts of plate current flow on signal 
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BINDERS FDR 
RADIO TELEVISION & 
HOBBIES 


! 



wishing 
to file their copies 
of "Radio, Tele¬ 
vision and Hob> 
hies" are reminded 
that binders are 
available to take 
12 issues. The 
binders are of 
stout cardboard 
with an external 
finish of imitation 
red leather and 
carry the name of 
the journal In gold 
letters on the face 
and spine. 

Inside the binder are 12 cords which 
support the Individual issues. Copies 
may be slipped In and out of the binder 
simply. The binder is available for 
at the following centres: Photo 
Dept., 3rd Floor, 235-243 Jones 
Street, Sydney; Photo Sales Dept., Base¬ 
ment, 26-28 Hunter Street, Sydney; In¬ 
quiry Counter, 392 Little Colline Street, 
Melbourne. 'Alternatively, the covers 
can be posted to any address, from the 
above centres, for 2/6 extra. 


very 

17/6 

Sales 


peaks, the valve being unable to pass 
ambient noise during the intervening 
‘cut-off’ periods. 

“One of the characteristics of a class- 
C stage is that its output is reasonably 
constant for quite a wide variation in 
grid drive. TTiis has a lot to do with 
the way in which the bias accommo¬ 
dates itself automatically to signal level, 
such that the positive tips of the input 
signal release fairly uniform pulses of 
energy into the *tank’ circuit. 

‘This observation holds good for the 
limiter so that, in a sense, it might be 
considered that the stage varies its am¬ 
plification, by means of bias, to main¬ 
tain the output signal constant. 

“However, if this observation is made, 
it is important to note that it has noth¬ 
ing to do with bias control of gain, as 
in an AGC system.” 

And that is about that! 

I trust that the foregoing will recon¬ 
cile, as much as can be reconciled, of 
the three explanations preferred earlier; 
that it will indicate what portions of the 
explanations have transgressed through 
the picturesque to the inaccurate. 

I must stop, but you can go on from 
here if you want to. And what better 
place could you start than with Lang- 
ford-Smith’s “Radiotron Designers’ 
Handbook”? 



QUEENSLAND’S 


AUDIO SPECIALISTS 



THESE & MANY OTHER HI-FI COMPONENTS 
ARE AVAILABLE AT TAPETRONICS 


Leak Sandwich speaker £112/0/0 
Goodman Axiom 300 speaker £27/18/6 
Goodman Triaxiom 212 speaker £38/10/0 
Wharfdale RSI2/DD speaker £31/16/0 
Wharfdale 8/145 speaker £15/10/6 


Garrard 301 turntable £51/17/6 
Labcraft 605 turntable £24/1/0 
Orpheus Silex turntable £37/14/8 
Leak Stereo 20 amplifier £88/12/0 
Leak Point I Stereo amplifier £61 



Quad main amplifier £63/0/0 
Quad 22 control unit £67/4/0 
Quad Electrostalic speaker £160/13/0 
Sansui SM-30 amplifier £152/10/0 
Trio W-38 stereo amplifier £129/0/0 
Rogers HG-88 amplifier £109/7/0 
Trio W-25 amplifier £93/0/0 


S.M.E. p.u. arm £44/0/0 
Decca FFSS Stereo p.u. £36/11/6 
Ortofon SPUG-T Stereo head £32/12/6 
All balance p.u. arm £15/17/3 
Shure M7P stereo cartridge 22/16/0 



TAPETRONICS 

1ST FLOOR. ROWES ARCADE. 235 EDWARD 
STREET, BRISBANE.TELEPHONE 2 8080 
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Handbook features more than 400 circuit diagrams, layouts, etc., for 
Australian Television Receivers and is indispensable to any service 
organisation. 

Loose leafed to enable the addition of new circuits and information when 
released. This loose-leaf system assures that the manual is right up 
to date at all times. 

Hard-backed, plastic-bound cover for a lifetime of service. Designed 
to be used in the field or workshop. 

Every manual is registered, ensuring that the owner receives notice of 
additional circuitry as published. 

This manual also contains separate 45 page tuner section, covering cir¬ 
cuit, alignment etc. 

Fitted with a new plastic expandable binder to take an additional 150 
sheets. 

Inclusive of circuitry and data published to July, 1962 . 



i 

Distributed By:- 

GENERAL ACCESSORIES PTY.LTD. 

100 Clarence St., Sydney, and 30 Buckland St., Chippendale. MX4701. 
also at 86-88 Bathurst Road , Orange . Pirie Street , Fyskwick. Canberra , Phone 90036 , 
and Hobart # Perth • Launceston # Burnie. 
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RADIO AND 
ELECTRONICS 


RANSISTOR SUBSTITUTION 
HANDBOOK, published by How¬ 
ard W. Sams Inc., of Indianapolis, 
New York. 127 pages, 81in x 51in, 
soft covers. With over 13,600 direct 
transistor substitutes, 1,500 U.S. 
substitutes for Japanese types, and 
760 semi-conductor diode substi¬ 
tutes. Third edition. 

There is not much that one can say 
>out this book, apart from the cont¬ 
ent that it is very well presented, has 
mine of substitutional information, and 
a "‘must” for the serviceman’s refer- 
tce shelf. Being American, it doesn’t 
it some of the transistors and diodes 
'ailable here, but it will prove invalu- 
>le on the Japanese transistor data 
one. 

Our copy came direct from the pub- 
ihers. (J.R.) 

★ ★ ★ 

NDERSTANDING TRANSFORM¬ 
ERS AND COILS, by Edward J. 
Bukstein. Soft covers, 81 in x 5iin, 
96 pages. Published by Howard W. 
Sams Inc., Indianapolis, New York. 
Many circuits and diagrams. 
Intended for the student and begin- 
:r to electronics, this book explains 
cidly and at length the theory, con- 
ruction, application and testing of 
ansformers and inductors. 

It commences with the basic theory 
isociated with self and mutual induc- 
nce, and progresses methodically to- 
ards the final chapter in which is dis- 
ssed the measurement and testing of 
ductors and transformers. 

Many diagrams are used, but never 
e diagrams used to explain concepts 
>t covered by the text—an important 
>int since many modern writers of 
>pular theory books seem to think that 
diagram or picture obviates the need 
r proper explanations. 

I think that I can honestly say that 
is is the best little monograph on the 
bject that I have seen. Students and 
ginners will find it well worth buying, 
file the technician will find it a handy 
lume to have on the reference shelf. 
Our copy came direct from the pub- 
her, but supplies will no doubt be 
ailable locally in the near future. The 
S. price is marked as 1.95 dollars. 

R.) 

★ ★ ★ 

AVING FUN WITH TRANSISTORS, 
by Len Buckwalter. Published by 
Howard W. Sams, Inc., of Indiana¬ 
polis, New York. Soft covers, 5 Jin 
x 8!in, 127 pages. With photo¬ 
graphs and diagrams throughout. 
Intended for the experimenter and 
ver of “Gimmicks,” this book describes 
unusual gadgets which employ tran- 
tors and diodes. 

Included are a “radiomobile,” which 
ngs from the ceiling in a weird fash- 
n yet receives the radio stations; a 
ne oscillator which runs on lemon 
ice; an electronic “eyeball;” a musical 
ttmeal box; a radio clock; and a talk- 
g skull—“Boris” by name. 

Our copy came direct from the pub- 
hers. (J.R.). 

★ ★ ★ 

BC’s of RADIO NAVIGATION, by 
Allan LyteL Published by Howard 
W, Sams and Co., Inc., of India- 
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napolis. New York. Soft covers, 
5iin x 8iin, 96 pages. With many 
diagrams and photographs. 

This little volume could best be 
described as a popular introduction to 
electronic navigation systems. It is in¬ 
tended for the owners of small boats 
and planes, and for the electronics tech¬ 
nician who wants to know the basic 
types of navigation systems and their 
operation. 

American in origin, the book natural¬ 
ly refers to frequehcy bands and geo¬ 
graphical locations unknown to us when 
discussing typical installations, etc. How¬ 
ever, this detracts only slightly from its 
interest to the Australian reader. 

As a guide to its coverage, here are 
the chapter headings: 

(1) Electronic Navigation. 

(2) Radar. 

(3) Loran. 

(4) Consolan, Decca and Gee. 

(5) Direction Finders. 

(6) Radio Ranges. 

(7) Instrument Landing Systems. 

Not a great deal of theory is given, 

for the book has been designed primarily 
for the person with little or no technical 
background. However, sufficient is given 
to allow technical types to work things 
out and progress further if they desire. 

Our copy of the book came direct 
from the publisher, and no local price 
or availability information were supplied. 
However, it will no doubt appear local¬ 
ly in due course. (J.R.). 

★ ★ ★ 

SILICON CONTROLLED RECTIFIER 
MANUAL, SECOND EDITION. 
Published by the General Electric 
Rectifier Components Department, 
Auburn, New York. Soft covers 
with spiral binding, 51in x 8Jin, 
352 pages. With many graphs, 
diagrams and circuits. 

This is the second edition of the 
manual which I reviewed in the Febru¬ 
ary, 1962, issue. It has been revised and 
enlarged, so that it now qualifies even 
more for my previous description: 

“In our opinion, a worthwhile addition 
to the reference manual shelf of the 
library. An authoritative treatise on the 
silicon controlled rectifier by the people 
responsible for its development.” 

What more can I say?-—(J.R.) 

★ ★ ★ 

AMATEUR RADIO ANTENNA 
HANDBOOK by Harry D. Hooton, 
W6TYH. Soft cover, 160 pages, 
8iin x 51in of editorial material, 
illustrated with photographs and 
drawings. Published by Howard W. 
Sams and Co. Inc. U.S.A. 

The selection and construction of a 
suitable antenna is probably one of the 
most important aspects of satisfactory 
amateur radio operation. In this book 
the author has concentrated on provid¬ 
ing information which will assist the 
amateur to choose and then to design 
the antenna best suited to his location. 
The text is brief but concise and in our 
opinion the book compares most fav¬ 
ourably with other textbooks of a similar 
nature. 

Our review copy came from the Tech¬ 
nical Book and Magazine Co., of 295 
Swanston Street, Melbourne (K.W.J.). 



COMPACT 

ROTARY 

SWITCH 


22 Basic Types 
For All Radio and 
Electronic Circuit 
Switching. 


Single Pole 
from 2 to 12 
positions. 


2 Pole 
from 2 to 6 
positions. 


z \ 

3 Pole 

from 2 to 4 * 
positions. 


4 Pole 
from 2 to 3 
positions. 


*The 3 pole 4 position is a 
new addition to the range 
of 3 pole switches . 

BRIEF SPECIFICATIONS 

Size; 1^" Diameter; 

depth (inc. contacts). 
Mounting; Bush with 

Diameter locating pin on 

r p.c.d. 

Contacts; Make before 
break. Silver plated 
phosphor bronze and 
silver plated hard brass. 
Spindle; 2" x diameter 
brass with 0.216 flat. 
Insulation; " Formapex " 

Bakelite. 

From leading Radio 
Houses Everywhere 

Factory distributors: 

WATKIN WYNNE PTY. LTD. 

21 Falcon Street, 

Crow’s Nest, N.S.W. 
43-2107 - 43-1912 
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TRADE REVIEWS AND RELEASES 



FERRIS PORTABLE/CAR RADIO 


Messrs Ferris Bros. Ply. Ltd., of Pittwater Road, Brookvale, N.S.W., have 
recently announced the release of their latest completely transistorised portable 
car radio. The unit fills a long-felt need in the trade and should, we feel, meet 

with great success. 


•"TECHNICAL specifications are as follows: 8 
* transistors with one RF stage, mixer-oscillator, 
two IF stages and a four-transistor audio amplifier 
having a push pull class B output stage, output 
power is 420 milliwatts as a portable and 850 milli¬ 
watts when used in the car with external speaker; 
tuning drive ration 8V4/1. Sensitivity is 1-2 micro¬ 
volts for 50 milliwatts output or 30 microvolts/metre 
on the loopstick aerial, bandwidth 6Kc at 6db 
down; full printed circuit wiring, separate diodes 
for A VC and overload protection. Weight is 71b 
2oz, including battery, with 600 to 1,000 hours 
of battery life. 

The set is completely shielded in a durable die- 
cast metal case and thorough filtering is used to 
prevent pickup of car ignition interference. Both 
the die-cast speaker grille and rear lid remove 
easily to give complete access for servicing, 
alignment, etc. The dial canopy is moulded in 
“Cycolac” and houses the tuning mechanism and 
loopstick aerial. A straight line dial is used with 
all six States individually calibrated in separate 
panels on a perspex scale. 

The volume and on/off switch balances the tun¬ 
ing control on the front panel, while two lever- 
type switches provide tone control and change¬ 
over from the internal loopstick aerial to an ex¬ 
ternal car aerial. 

At the left in our illustration can be seen the 
powered cradle which adapts the portable into a 
car radio. Universal fittings are provided to bolt 
this unit under the dash of most cars. The radio 
simply slides into it on two nylon runners and 
is clipped firmly in position per medium of the 
carrying handle. Holes are provided to padlock 


the radio into the cradle, when it is virtually im- 
posible to remove it or the cradle. 

The spring contacts in the rear of the cradle 
connect the external aerial and loudspeaker coaxial¬ 
ly to the radio, while the car battery power is fed 
in ihrough an external filter and polarity protect¬ 
ing diode. A floating earth is used so it does 
not matter whether the car has positive or nega¬ 
tive earthing. A separate fuse is provided in 
the battery line and ignition and generator sup¬ 
pressors are supplied with the radio. 

In our laboratory test the unit performed ex¬ 
tremely well sensitivity, selectivity and power out¬ 
put, etc., being, if anythin?, slightly better than 
the figures quoted. Tested in a popular make 
of car we were able to regularly listen to country 
stations whilst driving in the metropolitan area. 
The AVC system was particularly effective and 
power output proved to be more than adequate 
under all conditions. 

The ease with which it can be transformed 
from a true car radio to a “go anywhere” port¬ 
able is a most attractive feature. As an added 
protection against thieves, it is a simple matter 
to remove the radio when the car is left un¬ 
attended. 

The retail price of the radio including inter¬ 
ference suppressors and owners manual is 39 gns. 
and the optional extras are priced as follows; Gutter 
Grip aerial and seat bracket — £2/19/, Standard 
cradle — £3/18/, powered cradle — £5/19/, 
extension speakers from £3/9/6. Any further 
inquiries should be addressed to the manufacturer 
or their interstate and country agents. 



| GEIGER COUNTER TRANSFORMER 


Transformers Pty. Ltd., of 331 High Street, Chatswood, have 
announced that they have developed and are able to supply a grain-orientated 
core transformer for the “Transistor Geiger Counter” of July, 1962. The new 
unit is considerably cheaper than the original ferrite-cored transformer nnd 
requires only slight circuit modifications. 

DEADERS of the July article may remember 
** that we mentioned that Ferguson Transformers 
were examining the possibility of producing a 
grain-orientated transformer. At that time, how¬ 
ever, no definite conclusions had been reached, 
and all we could do was mention the fact while 
presenting the design which utilised the ferrite 
transformer. 

The positior has now changed, and Ferguson 
are able to supply a grain-orientated transformer 
(type TSW112) which performs equally as well as 
the original, yet costs considerably less. It is 
very similar in size to the original unit, and thus 
requires no special arrangements physically. 

Electrically, there are two points to be men¬ 
tioned concerning the new transformer. Firstly, 
due to design differences, the new unit requires 
a larger base series resistor. The required ad¬ 
justment range is about 1000-2000 ohms, whereas 
the original circuit employed a 1000 ohms slider 
resistance. 

Probably the easiest way of increasing the base cover the required range automatically. Alternative- 
resistance is to wire a 1000-ohm half-watt resistor ly, a 2000-ohm slider could be used but this 
in series with the slider. The control will then would make the adjustment slightly more critical. 



NEW LINES FROM 
WARBURTON FRANKl 

Messrs Warburton Frank! Industries 
announce that they are now agents 
for the Superfix plugs and Nichicon 
miniature electrolytic capacitors illus 
trated below. Both lines should fine 
a ready demand in the local trade. 


"THE Superfix plugs fit standard banana soc 
and are available in five different colour; 
each of the three types illustrated. Spring lot 
contacts are used to assure a firm fit in 
banana socket and connection of leads to 
plugs is simplicity itself, being by means of sp 
loaded contacts actuated by a small button 
the body of the plug. 

The Nichicon capacitors are, as the name 
es*s. of Japanese origin and are at present a' 
able in 22 sizes from 2 to lOOmfd with wor 
voltages of 6 to 50 volts DC. Their phy; 
sizes (for a given voltage and capacity rating) 
quite small and the sample units which we te 
in our laboratory were of excellent quality. 

The retail prices of the plugs is 1/3 and 
each with the capacitors range from 3/6 to 
each depending on voltage and capacity requi 
Any further inquiries should be directed to 
agents, Messrs Warburton Franki Industries 
355 Lonsdale Street, Melbourne, Victoria. 


The second point of interest is that the 
transformer has the “start” ends of the feed! 
and secondary windings connected internally 
brought out as a single lead. This system m< 
that it is not possible to connect the windings 
incorrectly. There is only one way of connec 
the transformer up to produce oscillations, 
there is no risk of insulation breakdown in 
small bobbin. 

We have tried a sample of the new tr 
former in the prototype Geiger Counter, and 
vouch that it performs properly. Thus rea 
wishing to construct the project can be asst 
that is equal in performance to the original \ 
nothing having been sacrificed with the savinj 
cost (J.R.) 
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HE Dccca professional arm is a more refined 
arm than its well-known predecessor, but it 
1 accept the Mark I and Mark II heads with 
lal ease. A number of new features are in- 
porated, making the arm a fitting companion 
the improved Mark II head. 

’erhaps the most obvious improvement is the 
iition of a lifting and lowering device, fastened 
the main support pillar and adjustable in 
erating range. The device has a convenient 
erating level and functions satisfactory — al- 
>ugh the absence of damping requires that one 
st lower the arm slowly to prevent the stylus 
uncing on the disc. 

The support pillar is fitted with a fully ad- 
table motor-board flange, to allow the pickup 
ight to be adapted to almost any turntable, 
e bottom of the pillar features a built-in four- 
\ socket connected to the head, while the 
jour-coded cables supplied have a four-pin plug 
ached—making it impossible to confuse the 
nuectlons. 

ongitudinal arm balancing is facilitated by 
adjustments. The main counterbalance weight 
locked bv a grubscrew. and thus is capable 
being adjusted for “coarse” balance, while a 
aller weight in the form of a large-headed 
ew allows balance to be accurately obtained. 

No adjustment is provided for lateral balancing, 
the arm is intended for use with the manu- 
:turer f s heads only. The edjustment of playing 
i is made by sliding a captive weight along 
arm, and does not require the use of a 
essure gauge. 

The pickup rest is adjustable in height, to 
itch the adjustment of the arm itself. Such 
small point, but one that is sometimes over- 
■oked. 


CONVERTER FOR 
UNIVERSITY RADIO 

Retailing at £5, this handy little 
transistorised converter allows 
broadcast receivers in the Sydney 
area to pick up educational pro¬ 
grams radiated from the transmitter 
operated by the University of 
N.S.W. 



£*ONNECTED between the normal aerial and 
™ rth an ? the rec eiver's own “aerial” and 
earth terminals the converter changes the 
Universuy signals from the original frequency 
just beyond the high frequency end of the 
band to a new frequency around 550Kc, which 
can be tuned in the normal way by the 
receiver. 

Operating from its own inexpensive, internal 
batteries, the converter is completely self-con¬ 
tained and requires no connection to the set, 
other than via the aerial and earth leads. Manu¬ 
factured by RCS Radio, it is available through 
alf normal trade houses. 


'Television & Hobbies* October? 


The Mark II pickup head, shown on the arm 
m the photograph, is a very good performer. 
The specifications supplied give its frequency re¬ 
sponse as within 1 dB from 50 cps to 16,000 
cps, and a test with the Vanguard VSD 100 
test record gave results fairly close to this figure. 
Separation is acceptable over the middle and 
low parts of the spectrum, and better than 
average at the high end. 

The cartridge is designed to track at a pres¬ 
sure of 3.5 grams, which is perhaps a trifle 
high by some standards. However, with very 
tow tip mass (below 1 mgm) and high com¬ 
pliance (horizontal, 10 microcentimetres/dyne, ver¬ 
tical 2 microcentimetres/dyne) it gives excellent 
transient response. Tested with the “plus 8 dB” 
track of the VSD 100 — usually a cause for 
cartridge embarrassment—there was no sign of 
distortion. 

Output from the Mark II is only 1.2 mV/cm/ 
sec., placing it among the notably low-output 
magnetic cartridges. Thus is may not have 
enough output to drive some amplifiers to full 
volume. Tried with the Playmaster Control Unit 
No. 10 and the Playmaster 101 power amplifier, 
for instance, it gave full output on typical re¬ 
cordings but had nothing to spare beyond full 
output. This, by the way with no feedback 
in control unit. 

Two points bear mentioning regarding the mech¬ 
anical side of the head. Firstly, the underside 
of the head when playing a disc is within 
l/32in of the surface—which could result in a 
troublesome collection of dirt and fluff, unless 
discs are kept scrupulously clean. 

Secondly, the stylus assembly gives the impres¬ 
sion of fragility; a slip of the finger, and the 
result might be very expensive. 

Both these points probably stem from the de¬ 
signer's quest for low tip mass and high com¬ 
pliance, but others seem to have achieved com¬ 
parable performance without the same apparent 
fragility and disc-hugging characteristics. 

To sum it up, the Decca Professional arm and 
Mark II head are high-grade performers but, 
at the retail price of £51/14/6, they hardly fall 
into the “bargain" category. (J.R.) 


The latest addition to the "EVEREADY" 
range announced by Union Carbide Aus¬ 
tralia Limited is this new No. 731-6r. 
weather-proof battery # finished in a seal¬ 
ed metal jacket and fitted with bakelite 
screw treminals. Although primarily in¬ 
tended for use with lanterns equipped , 
with a miniature or sealed beam lamp 
rated at 4.75v. 0.5 amps, It may also be 
used for operating 6v. transistor radios, 
amplifiers and record players . 


A, NEW DECCA MAGNETIC PICKUP 


llustrated herewith is the Decca “Professional” pickup arm fitted with the 
ew Decca Mark II stereophonic head. The combination was recently sent 
t our laboratory for review by the Australian agents, British Merchandis¬ 
ing Pty. Ltd., of 60 Clarence Street, Sydney. 



INTRODUCING STR-100 


THE ESSENTIAL 
DEVICE 
THAT EVERY 
STEREO 
EQUIPMENT 
OWNER 
MUST HAVE 



STEREOPHONIC 

FREQUENCY 
TEST RECORD 

A CREATION OF CBS LABORATORIES 

• this record represents a new standard 
of perfection in Audio Engineering. 
It has been acclaimed by both audio 
engineers and manufacturers as being 
the ONI Y DHVICT on the market 
which will allow the stereo owner to 
check the performance of his I N I !RE 
SYSTEM. 

• There is no music on this record It 
is a precision tool not a toy. I>e 
veloped by CBS I aboratories and 
Columbia Records of America and 
manufactured in Australia by Aus¬ 
tralian Record Company ltd., this 
record took years to develop at the 
cost of 25,000 dollars. 

It has features never before put on 
records including— • 

* Test for tone arm resonance. 

• Compliance tests. 

* Tests for tracking and stylus wear. 

♦ Continuous sweep from 20 to 20,000 
cycles separated for left and right 
channels. 

♦ Mechanical tones from 20 to 20,000 
cycles with verbal announcements. 

Included art* both detailed technical 
notes for audio engineers and a set of 
interesting and easy-to-understand notes 
for the layman. 

Retail price — £5/5/-. Available at 
leading record retailers. If unable to 
obtain, please write to 

N.S.W.: Australian Record Company Ltd 
11 19 Hargrave Street, East Sydney. 

Q'LD: Colin Hopgood Pty. ltd. 

309 Enoggera Road. Newmarket. 

S. AUST.: L. S. Wise Ltd. 

196 Gi ties Street. Adelaide. 

W. AUST..- Athol M. Hill 
842 Hay Street, Perth. 

TAS.. K. W. McCulloch 

94 Cameron Street, Launceston. 
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GEAR 

from 



Warburton Franki continue to bring you the world’s most advanced electronic equipment in kit 
form — so easy to build, so easy to buy! Whether you’re interested in test gear, amateur radio, hi-fi, 
stereo, marine or auto service equipment, there’s a Heathkit for you at Warburton Franki! You need 
NO EXPERIENCE to build any Heathkit — Step-by-step clearly worded and illustrated instruction 
manuals make it all so simple. And, W.F.’s Easy Heathkit Payments Plan brings you ALL the fine 
equipment you require right away! Visit your nearest W.F. Heathkit centre or order by mail! Free 
catalogue on request. 


I! 


NEW - HEATHKIT TRANSISTOR CHECKER KIT (IT-10) 


• Tests low and high power transistors. • Tests forward and reverse current of diodes. 

• Rugged self-protecting case design. 

Also serves as a handy continuity tester—just the thing for carrying with you on service calls or for 
use in the shop. Its small, compact size fits easily into tool case, glove compartment, etc., and is 
self-protecting with its extended-edge case. Removable test leads are provided for checking transistors which 
may not be brought to the tester socket. The versatile switching system used in the IT-10 checks 
transistors as to PNP or NPN types and eliminates need for changing test leads for diode testing. Easily 
assembled. Powered by 2—1.5 V “C” flashlight cells. Dimensions: 3 1/8” H. x 3 1/8” W. x 344” D. 

PRICE: £6/19/0. 


NEW - HEATHKIT RESISTANCE SUBSTITUTION BOX KIT (RS I) 

Radio and TV technicians will find a multitude of uses for this handy kit. 
Ideal for experimentally determining desirable resistance values and for altering 
circuit operating characteristics quickly and easily. The RS-1 provides con¬ 
venient switch selection of any one of 36 RTMA 1-watt standard 10 % resistors 
ranging from 15 ohms to 10 megohms. The attractive bakelite cabinet measures 
5 3/8in L. x 3 l/8in W. x 3in H. Price: £5/9/. 


s' s 


NEW - HEATHKIT CONDENSER SUBSTITUTION BOX KIT (CS-1) 

Using silver-mica and plastic moulded tubular type condensers, the CS-1 provides j 
convenient selection of individual substitution values. An 18-position panel switch 
provides individual selection of any one of 18 RTMA standard condenser values 
ranging from 0.0001 mfd to 0.22 mfd. All capacity values are rated at 600 volts 
with the exception of the three largest which are 400 volts. Measures 5 3/8in L. x 
3 l/8in W. x 3in H. Flexible 18in leads with alligator clips furnished. Price: £5/9/. 



OI2-E 


JUST ARRIVED FROM U.S.A. 
V.T.V.M. Kit, and Probe Kits! 

012-E. HIGH PERFORMANCE 5in 
OSCILLOSCOPE KIT. Gives laboratory 
performance at less than utility ’scope price. 
Vertical frequency response 3 c/s-5 Mc/s. 
Exceptional sweep circuit range of 10 c/s 
500 kc/s in five steps. 240V, 50 CPS supply. 
Price £65. 

V7A-E. V.T.V.M. KIT. Measures AC 
volts to 1,500 volts, R.M.S. 4,000 volts AC, 
peak to peak. DC volts to 1,500 volts. Re¬ 
sistance .1 ohms to 1,000 megohms. Input 
resistance 11 megohms. 240V, 50 CPS supply. 
Price £27/10/. 


American style Oscilloscope Kit, 


PROBES FOR V.T.V.M. 

1. ETCHED CIRCUIT R.F. PROBE KIT (N». 
309-CU) 

Extends frequency response of V-7A up to 
250 me. Price £3. 

2. 30,000 VOLT D.C. PROBE KIT (No. 330) 

Provides a multiplication factor of 100 on 
D.C. ranges. Price £4/11/. 

PROBES FOR 
OSCILLOSCOPES 

1. CAPACITY SCOPE PROBE KIT (PK-i). 

Price £ 4 / 19 /. 

2. SCOPE .DEMODULATOR PROBE KIT (No. 
337-C). Price £3/10/. 



V7A-E 
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ON THESE LOWER PRICED KITS 

Increased turnover has made it possible for War- 
burton Franki to substantially reduce the prices of the 
Heathkit models shown here. 

These and all other Heathkits are as easy to buy as 
to build. Just ONE small down payment brings you your 
first Heathkit; additional Heathkits are yours for NO 
FURTHER DOWN PAYMENTS providing your total of 
monthly repayments is sufficient to cover the deposit on 
new purchases. Get the details of WF’s convenient “ADD-ON 
PURCHASE PLAN” now! 


SS-8 


R.F. SIGNAL GENER¬ 
ATOR KIT (SG8). 

5-bands 160 kc/s-220 

mc/s 3 outputs — R.F., 
modulated R.F. and 400 
c/s audio. 

WAS *20/10/. 
NOW £15/7/6 


HI-FI STEREO AMPLIFIER 
KIT (S-88). 

8 watts per channel. 1% dis- ! 
tortion at 6 watts per channel. 
u/L push-pull output, ganged 
controls, push-button selections. 
Inputs for Stereo, Mono, Gram, 
Radio and Tape Recorder. 

WAS £71/12/. 

NOW £53/14/. 


S-88 


VF-IU 


HEATHKIT VARIABLE FRE¬ 
QUENCY OSCILLATOR (VF-IU) 
Complete coverage of ham bands — 
covers 160 — 10 metres with 3 basic 
oscillator frequencies. Volt regulated 
for frequency stability, extensive 
shielding, ceramic coil forms. 
Illuminated tuning dial, vernier re¬ 
duction. Power Requirements 250- 
350V DC. 15-20 Ma and 6.3V AC 
at 0.45 A. 

Was £25/19/. NOW ONLY £19/10/ 


TV ALIGNMENT GENER¬ 
ATOR KIT (TS4A). 

Freq, range 3.6 mc/s-220 mc/s. 
Crystal marker 5.5 mc/s and 
multiples thereof. Sweep de¬ 
viation continuously variable 
from .4 mc/s lowest maximum 
deviation to .42 mc/s highest 
maximum deviation. 

WAS £57/14/. 

7 NOW £43/5/. 




TS-4A 


CM-1 


HEATHKIT DIRECT READING 
CAPACITY METER KIT 
(CM-IU) 

Full scale ranges of 100 micro- 
microfarad, 1,000 micro-micro¬ 
farad, 0,01 microfarad and 0.1 
microfarad. Completely accurate. 
1 % external standards provided 
for each of the four ranges. 
Easily built in only a few hours. 
Was £32/5/. 

NOW ONLY £24 


HEATHKIT TUBE CHECKER KIT 
(TC-3) 

A must for every modern service shop! 
Will check ALL tubes normally met in 
everyday radio and TV service work. 
Tests emission, short, leakage, open 
element, filament continuity. Filament 
volt from 0.63-110V A.C. Element test 
volt. 30, 100, 250V AC. Operates 95- 
135V AC. 

Was £39/17/. NOW ONLY £35. 


TC-3 


MAIL ORDERS 

Delivered FREE in metropolitan areas 
of Adelaide, Brisbane, Melbourne, Perth 
and Sydney. Order now from your 
nearest Warburton Franki office — en¬ 
close your cheque or money order. 

FREE CATALOGUE 

Describing the big range of fully im¬ 
ported Heathkits for stereo, amateur 
radio, testing and marine available on 
request from your nearest Warburton 
Franki office. 


WARBURTON FRANKI 


SYDNEY: 307 Kent Street. Phone 29-1111. NEWCASTLE WEST: 844 Hunter 
Street. Phone 61-4077. WOLLONGONG: 80 Keira Street. Phone 2-5444. ADE¬ 
LAIDE: 204 Flinders Street. Phone 8-1711. BRISBANE: 13 Chester Street, Forti¬ 
tude Valley. Phone 51-5121. MELBOURNE: 359 Lonsdale Street. Phone 67-8351. 
PERTH: Tough Instrument Service Co., 993 Hay Street. Phone 21-2940. 

(Prices slightly higher in W.A.) 
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TRANSISTOR HI-FI AMPLIFIERS 

What role is the transistor likely to play in the vital realm of audio 
amplification and domestic hi-fi? Are transistors better than valves or is 
the reverse nearer to the truth? These and similar questions are dis¬ 
cussed in the following article. 


By Neville Williams 


T HE relative merits of valves and 
transistors have been debated, ever 
since transistors first became a practical 
proposition. 

At times, such debate has almost as¬ 
sumed the character of a duel between 
defenders of the old and crusaders for the 
new, as if some basic loyalties were in¬ 
volved; as if the electronics industry 
could have one device or the other, but 
not both. 

In fact, this is a completely unprofit¬ 
able basis for argument, if argument 
there must be. Any assessment of the 
future of transistors must be based, quite 
dispassionately, on such factors as effi¬ 
ciency, convenience, economy, reliabil¬ 
ity and the evolution of relevant circuit 
techniques. 

It so happened, in the scheme of 
things, that the phenomena and tech¬ 
niques relating to thermionic emission 
gained first place in world scientific re¬ 
search and that the electronics industry 
developed around valves, or “tubes” as 
the Americans like to call them. 

It is not inconceivable that, had prime 
attention been given to the crystal de¬ 
tector and its natural solid-state descen¬ 
dants, we might now have been specu¬ 
lating as to what inroads these new¬ 


fangled evacuated amplifier tubes were 
going to make on our trusty 3-element 
crystals. 

But, as I have already said, the rela¬ 
tive role of transistors and valves is 
not going to be decided on tradition but 
on simple suitability to the task on hand. 
Already, the die appears to have been 
cast in several fields of application. 

For example, valves never have been 
much of proposition in radio receivers 
which, by circumstance, needed to oper¬ 
ate from batteries. The arrival of tran¬ 
sistors has made possible the modern, 
compact and economical battery-powered 
portable. Battery-powered valve receivers 
have virtually become extinct and I can 
see no prospect of their reintroduction. 

In fact, the economy and general per¬ 
formance of such receivers has reached 
the point where the “cordless” domestic 
mantel receiver is a marketable proposi¬ 
tion against the conventional mains-pow- 
ered 3-4 valve superhet. 

But that is about as far as the tran¬ 
sistor technique has penetrated into the 
ordinary domestic receiver market, as 
yet. In conventional radiograms and, for 
that matter, conventional television re¬ 
ceivers, the potential savings in space and 
power requirements are not of vital con¬ 




RAPID GROWTH OF FM-STEREO 

ALTHOUGH only just past its first anniversary, FM-Stereo broadcasting in 

the U.S.A. has made great strides in coverage of the major markets. 
Also, equipment manufacturers, after a rather sluggish start, are now keeping 
abreast of the demand for equipment to receive such broadcasts. These con¬ 
clusions are based upon a survey that has been released by the Consumer 
Products Division of the Electronic Industries Association. 

As of April 15, 81 FM stations have converted to stereo and are 
broadcasting an average of 66 hours of program material a week via multi¬ 
plex. The E1A study also disclosed that 40 per cent of the nation's population 
or about 70 million persons, are within range of at least one of these FM- 
stereo broadcasts. In some areas, such as around New York City, listeners 
have a choice of no fewer than four FM-stereo broadcast stations. One of 
them even transmits stereo 24 hours a day. 

The early lag in the manufacture of » FM-stereo receiving equipment was 
due to the timing of the FCC order establishing the service. FM-stereo 
broadcasting officially began June 1, 1961, after most set manufacturers had 
frozen their product lines for the forthcoming year. 

The industry quickly overcame this lag in receiving equipment and today 
at least 20 manufacturers are shipping FM-stereo-equipped consoles or table 
sets, adapters or tuners, or tuner-amplifier units. 

According to the El A, not only are sets available but their over-all quality 
is exceptionally high, due in large measure to the fact that manufacturers 
were not stampeded into crash programs and took cognisance of the need 
for careful design and sophisticated circuitry which FM-stereo reception 
involves. 

With good receiving equipment on the market and the likelihood that 
no fewer than 300 stations may be broadcasting FM-stereo by the end of this 
year, the ElA views the future of this “new world of broadcast sound ” with 
unqualified optimism. 




sequence. As yet, it simply remains eas 
and cheaper for manufacturers to cc 
tinue with their well-established val 
techniques. 

Car radios are at the crossroads ri* 
now and my money, if I had to lay oc 
would again be on the transistor. Ini 
ally, transistorised auto receivers we 
rather short of RF performance i 
really good results but the lag has n< 
been taken up leaving, as obvious 2 
vantages, economy of current drain, eli: 
ation of the need for high voltage E 
and the possibility of producing exc 
lent car radio-cum-portable designs. 

In the audio field transistors have 
very obvious advantage for portable pi 
lie address work and designs involvi 
valves powered by heavy-duty vibrat 
systems have virtually become obsole 
As far as R. TV and H. is concerned, o 
10-watt P.A. portable system, describ 
in the November and December, 195 
issues, spelt the end of such designs ai 
developments since then have extendi 
the use of transistors to those high 
power applications where operatii 
economy and portability are still impoi 
ant. 

DOMESTIC AUDIO 

On the domestic audio scene, tl 
movement towards transistors has bet 
relatively small, to date. The chief reasc 
for this is probably that no matters 
real urgency are involved. 

By its very nature, high fidelity “fu 
niture” is fairly bulky and there has bet 
no special embarrassment about the ph 
steal size of valve type amplifiers, n< 
the amount of heat which they radiate 

Again, since power has to be tak< 
to the equipment to operate the tur 
table, there is little point in considerii 
either battery supply for the amplifier < 
how much power it may consume fro 
the mains. It has simply remaine 
easier, by and large, to go along wit 
the present techniques involving valve 

To be sure, R. TV & H. has sponsore 
one break from this by the use of trai 
sistors in the early stages of very liig 
gain magnetic pickup preamplifiers. Hov 
ever, our reason for so doing was tl 
very practical one that they offered som 
relief from the residual microphony, hif 
and hum introduced, even by valves it 
tended for the job. 

For a long time, transistors could nc 
have been considered for this critics 
application, but, nowadays, thanks t 
constantly improving manufacturin 
techniques, selected types are much les 
likely to superimpose extraneous noise o 
the type mentioned on the wanted signa 

Once the signal level has successful^ 
been raised, microphony, hum and his 
present less of a problem and there h 
not the same incentive to substitute tran 
sistors for valves elsewhere. In fact, tc 
produce a fully transistorised high-gair 
Control Unit would involve a consider 
able amount of hard work, by. way oi 
new design, for little practical advantage 
but, most probably, at a much highei 
cost. 
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am not saying that there is no future 
fully transistorised control units. All 
im suggesting is that, to date, they 
re not been either commercially neces- 
y or commercially attractive. The pos- 
>n may gradually change, however, as 
! when transistors and their associated 
nponents become cheaper and as 
signers can draw more freely on a 
ger bank of circuit knowledge, 
rhere is also the point that all-tran- 
:or control units will be a natural 
nllary to all-transistor power ampli- 
s, as and when such units find more 
versal acceptance. 

To the present, there has been rela- 
ly little commercial exploitation of 
•transistor power amplifiers for high 
elity installations. It has simply been 
;ier and cheaper, thus far, to meet the 
luirements using valves and valve 
hniques, exactly as for commercial TV 
s and radiograms. 

EQUENCY RESPONSE 

There is an additional factor, however, 
the more stringent performance re- 
irements, which apply to high fidelity 
tallations. as compared with public 
dress applications. 

Whether justified or not, hi-fi enthusi- 
s tend to talk in terms of a frequency 
►ponse from 30-20,000 cps at least, 
distortion level as low as 0.1 per cent 
d power outputs of between about 5 
d 20 watts RMS per channel. None of 
jse figures present any special difficulty 
th valves, as witnessed by our 
conomy” Playmaster 101 design in the 
jgust issue. 

But, with power transistors, it has been 
battle to achieve a combination of 
ures even approaching this and it is 
ly recently that transistors and tech- 
ques have advanced to the point where 
e idea of an all-transistor high fidelity 
nplifier could be regarded at all seri- 
isly. In this respect, drift-type audio 
>wer transistors like the 2N2147 repre- 
nt something of a breakthrough, with 
eir excellent Beta linearity and a 
>tential response to something like 
)kc. 

However, there still remains the pro¬ 
em of overall cost which, in general, 
>erates against the transistor amplifier, 
tis is particularly true, at the moment, 
amplifiers in the 5-watt class which 
e likely to finish up with class-A power 
ages, relatively inefficient use of costly 
ansistors, costly heat sinks and little or 
savings to compensate jn the output 
ansformer and power supply. 

REFERRED METHOD 

In the higher power bracket, however, 
ass-B operation becomes the preferred 
lethod, with savings accruing from its 
therently higher efficiency. Thus the 
jquisite power is available from rela- 
vely modest transistors, attached to 
datively modest heat sinks and oper- 
ting from a relatively modest low volt- 
ge power supply. In addition, the im- 
edance levels may allow elimination of 
le output transformer, which all adds 
p to some promise of economy, even if 
t is, as yet, only a promise! 

Savings of the same order do not 
►perate with valves in higher-powered 
mplifiers, since it is customary to oper- 
te valves in class A or class AB1 con- 
litions, the power equipment and output 
ransformer multiplying in size almost 
lirectly with the power rating. 

As a pointer to costs, we recently had 
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THE KEY 10 BETTER 



SHORT TECHNICAL APPRECIATION COURSE- 
SPECIALLY DESIGNED FOR HI-FI AMATEURS 

A Course produced for those already, and those about to become audio 
enthusiasts. 

A few pounds invested now, in the enlargement of your audio know¬ 
ledge, will bring you untold future pleasure. 

The new A.R.T.C. Audio Fidelity Course will familiarise you with 
basic audio principles, and their practical present-day application. 
There is no prior knowledge required of radio or electronics, you are^ 
started right from the beginning, and each subject is presented in a 
warm, human manner. 

No matter where your interest lies—orchestral, syncopation or vocal, 
a knowledge of the principles underlying sound reproduction will assist 
you to understand all types of hi-fidelity equipment and how to obtain 
the best results from yours. 

The Course is designed for both city and country audio enthusiasts . You are 
invited to write, phone, call, or send coupon for descriptive brochure. 

AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD. 


Established over 




E.S. & A. Bank Building, Corner City Road and Broadway, Sydney, 
(opp. Grace Bros.).Telephones: BA 4891 and BA 4892 



SEND COUPON ; 

for free brochure describ¬ 
ing the A.R.T.C. Audio 
Fidelity Course. 
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LEADER TYPE LSG-10 WIDEBAND 
SIGNAL GENERATOR. 

An outstanding instrument for its excep¬ 
tional frequency coverage at the price. The 
range of 120 Kc to 260 Kc adequate for 
servicing most radio receivers. RF output 
above 10.000 micro-volts with output volt¬ 
age variable, modulated at 400 c.p.s. Audio 
frequency output 2 to 3 volts. 

PRICE (Postage fcxtra): . . £13/17/6 

(Inc. S. Tax) 

LEADER TYPE LSG-11. Similar to above, 
but extended range to 390 Mc/s. £16/17/6 
(Inc. S. Tax) 

COMMUNICATIONS RECEIVER—TRIO 9R-4J 

4 bands coverage 550 Kc/s to 30 Mc/s; I.F. 
4S5 Kc/s; Sensitivity 13 micro-volts (S/N 20 
db input at 10 Mc/s); Selectivity -SO db 
(at 1 Me + ~* 10 Kc); Audio Output 1.5W; 
Valve line-up 6DB6 Rf. 6BES Mixer. 6BE6 
Osc, 6BD6 x 2 IF; 6AV6 Detector Low Fre¬ 
quency, 6AV6 ANL/BFO. 6AR5 output, 
5Y3GT Rectifier. Lccellent receiver for ama¬ 
teurs and short-wave listeners. Full circuit 
and alignment details supplied with each re¬ 
ceiver. One available slightly used, £45. 
PRICE (New) (Freight Extra): . . £69/10/6 
(Inc. $. Tax) 

TRANSMITTING SPLIT-STATOR 
_ CONDENSERS 

EDDYSTONE Type 833 100 Pf x 100 Split- 
Stator tuning condensers. Proof voltage 2500 
RMS at SO cycles per section; Minimum cap¬ 
acity 18 Pf; High quality ceramic end plates. 
Usual price. £8. 

PRICE (Postage Extra): £5 plus 12'* p.c. S.T. 

TRIMMER CONDENSERS 
Eddystone type 582 miniature air-dielectric 
condenser on l^irt square ceramic end plate; 
Maximum capacity 62 Pf; screw-driver ad¬ 
justed. SPECIAL PRICE.IS/ 

HIGH FIDELITY STEREO AMPl/fiIrI 0 
CHEAP 

Demonstration Models — Excellent Value 
British AUDIOMASTER Stereo Amplifier; 
input sensitivity 5 mV fully equalised for 
reproduction of stereo or monaural reproduc¬ 
tion; output 8-watts per channel stereo or 
16-watts with channels combined for mon¬ 
aural: frenuency response 3cLb down at 40 
c/s and 20 Kc/s; recording output available 
at level of 500 mV with impedance of 33K 
ohms; suitable for crystal or magnetic pick¬ 
up;. Original price 112gns. 

CNE ONLY . £55 

JAPANESE “PIONEER' Stereo Amplifier. 
Late model SM-R1S0 8-watt per channel; 
Input for crystal or magnet c pickups: De¬ 
signed for tabletop or inbuilt use. all modern 
switching facilities for tape in/out, micro¬ 
phone input, stereo or monaural and radio 
input. 

ONE ONLY £45 


RECEIVER FRONT-END 

FOR AMATEUR BANDS 

This is the front-end of the Geloso G209-R 
Communications Receiver. Supplied complete 
with dial and matching tuning condenser, trim¬ 
mer condensers and first i.f. transformer at 
4.6 Me., Permitting immediate use as a con¬ 
verter feeding any receiver capable of tuning 
to 4.6 Me. 

FREQUENCY RANGES: 

10- Metre Band (28.0-30.0 Me.) 

11 - ” ” ( 26 . 0 - 28.0 ” ) 

15- ” ” (21.0-21.5 ” ) 

20- ” ” (14.0-14.4 ” ) 

40- ” ” ( 7-0- 7.3 ” ) 

80- ” ” ( 3.5- 4.0 ” ) 

Dial drive with 46 : 1 step-down ratio. 
Complete circuit diagram of G209-R 
Receiver supplied with each unit. 

£ 24 / 10 / . Plus 25 per cent Sales Tax. 

Valves not supplied: 6BA6 r.f. stage, 12AU6 
oscillator-buffer, 6BE6 mixer. 


' Q-MX 

BRITISH MADE 

Screw Type 
CHASSIS CUTTERS 

SAVES TIME — GIVES PROFESSIONAL 
APPEARANCE . 

SIZES SIZES 

*V».27/1! 1H'».40/6 

*/*”.27/11 1W*.40/6 

*£ VJM m-.44/1 

7 X ^ J° 2”.46/ 

} ,4". Mn 2 3/32”.72/3 

ii>;» ;; :: lln ***”. 

21/32” x 15/16” REC- 1” SQUARE 55/4 

TANGULAR . 76/2 11/16” Square 53/ 

The Q-Max range of Screw Type Chassis Cut 
ters serve a most useful purpose where holes 
are to be punched on chassis where compon¬ 
ents arc already mounted. 1 he SQUARE and 
RECTANGULAR punches save the hard work 
involved in transformer, plugs and sockets, IE's, 
etc., cutouts. 


& CO. PTY. LTD. 


428 ELIZABETH ST., MELBOURNE 
Telephone 346539 


R.F. and I.F. 

Supplies complete r.f. end i.f. signals wllh test pattern video and 
tone audio modulation to quickly trouble-shoot each stage in <wch 
of these sections of the TV receiver. Enables you to check the r.f, 
sensitivity and AGC of TV receivers. 

VIDEO 

Flying Spot Scanner reproduces a complete test pattern on the screen 
of the TV set picture tube. Injects signals into each video stage 
of the TV receiver for fast, visual trouble-shooting and correction— 
anywhere, any time. Makes It easy to check bandwidth, resolution, 
shading and contrast capabilities of the TV set 
SWITCH-TYPE TUNER-—For instant and accurata channel selection. 
NEGATIVE BIAS SUPPLY — Por sync overload and AGO troubles. 
Eliminates need for extra equipment. 

AGC KEYING PULSE—For troubleshooting gated AGO systems. 
HIGH-LEVEL TEST SIGNAL—For modulating TV picture tubes directly 

SWEEP CIRCUIT DRIVING PULSES 

Provides separate vertical and horizontal plate and grid driving sig¬ 
nals to check complete output circuit and interrelated components. 
Used with B + Boost Indicator on front panel, makes It easy to solve 
rough sweep output problems. 

YOKE AND TRANSFORMER TEST 

Provides sensitive tests for V.O. and H.O. transformers and yokes. 
Checks for shorted turns, leakage, opens, short circuits, and con¬ 
tinuity. Quickly detects defective windings. 

SUPPLIED BY PRICE 

RADIO PARTS PTY. LTD. 


Gives yew a convenient TV signol-genoroting source of your own. 

AUDIO , 

Provides an F.M. modulated 5.5 me sound channel This audio carri< 
is modulated from the built-in 400 cycle tone generator. It may also b 
modulated from your own externa! audio source such as tape, tuner o 
mike. Injection of the 400 cycle tone signal simplifies troubleshooting o 
the audio section of any TV receiver. 

SYNC 

Provides composite synchronising signals (negative or positive) adjustabl 
in amplitude up to 50 volts, to infect directly in each sync stage fo 
troubleshooting sync circuits. 

£170 plus 12i% Sales Tax 


562 SPENCER STREET, MELBOURNE 30-1251 


MULLARD 
TRANSISTOR 
MODULATOR KIT 

li.5 WATTS OUTPUT 

Basic Components include:— 

• IT631 Input Transformer. 

• MT26 Mod. Transformer. 

• Five Carbon Resistors. 

• Semi-adjustable Resistor. 

• Two OC74 Transistors. 

• Two OC26 Transistors. 

• Electrolytic Condenser. 

• Aluminium Chassis. 

PRICE £ 9/18/9 inc. tax 

Write for original Mullard Design Data. (Refer 
“A.R.,” May, 1961.) 

WILLIAM WILLIS 


NEW 

MODEL 1076E 

TELEVISION ANALYS 


"Wiur CHASSIS PUNCHES 


SIZES 


SIZES 


.. 


1 1-16” .. 

.. .. 36/- 

Vi” .. .. 

22/- 

lVh” .. .. 

.. .. 38/- 

5-16” .. 

.. .. 22/- 

1 3-16” .. 


7-16” .. .. 

.... 22/- 

m M .. .. 

.. .. 48/- 

.. .. 


\W .. .. 

.. .. 52/- 

11-16” .. 


m” .. .. 

.. .. 56/- 

W .. .. 


1H” .. .. 

. . .. 60/- 

Vs” .. .. 

.. .. 36/- 

\V*” .. 

.. .. 72/- 

1” .. .. 

.. .. 36/- 

2”. 

. .. 80/- 


ANY SPECIAL SIZE REQUIREMENTS 
MADE TO ORDER. 

Correctly used, WILLIS Hammer Type Metal 
Punches are guaranteed for 10.000 holes. Made 
of the finest tool steel, WILLIS punches take 
the hard work out of all manufacturing prob¬ 
lems where holes are required in metal. 
TRADE INQUIRIES INVITED. 
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of our advertisers take out a quote 
our Playmaster Unit 3 Amplifier—a 
tpletely self-contained valve type 5- 
-5 watt stereo amplifier, suitable for 
ration directly from a crystal pickup 
adio tuner. 

his was compared with a quote for a 
us-5 watt stereo counterpart, using 
isistors and described in a recent 
e of the Amalgamated Wireless Valve 
npany’s journal “Radiotronics.” The 
e “hardware” was assumed so that, 
jrnally and functionally, the ampli- 
5 would appear to be interchangeable. 
The difference was almost exactly 
the ratio 2:1, with the transistor 
it just twice the price of its valve 
uivalent! 

MAND 

This statement is not made with any 
of discrediting “Radiotronics” or, 
that matter, any other journal 
ch is featuring transistor hi-fi ampli- 
As the organ of a manufacturer 
an Applications Laboratory, “Radio- 
lies” has a role to fill in pioneering 
rward-looking” designs, even if, at the 
e, they appear to be commercially 
ttractive. 

n the course of time, as demand 
dually builds and increased produc- 
brings about lower cost in all the 
nponents involved, a design which 
rted out as commercially unattractive 
y well become just the reverse. And 
e transistor hi-fi amplifiers approach 
competitive level, in terms of first 
t, I think they will find ready accep- 
ce. 

Vly reason for saying this is that, after 
'"first cost” hurdle has been crossed, 
ransistor amplifier can offer greater 
ability, smaller size, and lower heat 
ipation, to mention the characteris- 
which come fjrst to mind. 

Acceptance of transistor type ampli- 
could, in turn, lead to other 
tnges. 

We might, for example, see some re¬ 
al from the hard-won standard of 15- 
ms for loudspeaker voice coil impe- 
ice. If output transformers are to 
ome the exception rather than the 
e, with them will depart" the present 
ility of matching the load to the re- 
rements of the output stage. It may 
necessary to introduce loudspeakers 
ving a range of voice coil impedances 
h the voice coil resistance having an 
erse relationship to the power which 
speaker is intended to handle. 

The pickup situation, too, may war- 
lt a fresh approach. At the moment, 
vast majority of pickups are crystal 
ceramic types which, for good bass 
ponse, require orders of load that are 
onveniently high, even for valve am- 
fiers. With transistor amplifiers, the 
quality is quite fantastic. 

ATCHING 

One possibility is that pickup manu- 
cturers may be forced to devise some 
rm of piezo electric generator which 
11 operate more readily into lower 
ders of load; something with a higher 
aracteristic capacitance. 

Another possibility is that medium 
lality magnetic pickups could reappear. 
Ith coil impedances of the right order 
work directly into a transistor base 
rcuit. As we pointed out some months 
;o, an inductive generator, working in- 
a low impedance “transistor” load, 



A New Test Record From Coronet 


The Australian Record Company Ltd., of 11-19 Hargrave Street, * 
East Sydney, have released a new stereophonic frequency 
test record designated the STR 100. Developed by the CBS labora¬ 
tories in America, the record allows many hitherto-difficult tests to 
be carried out easily on pic kups and reproducing systems. 

tracks, covering the complete audio 
range and designed to operate in 
conjunction with a General Radio 
Type 1521A pen recorder—so that 
in a couple of minutes a complete 
system response curve may be ob¬ 
tained. 

Two glide-tone tracks are provided 
for each channel. One is a general- 
coverage track having a logarithmic¬ 
ally progressing glide from 40 cycles 
to 20 Kc/s, while the other is an 
inverse logarithmic glide falling from 
200 cycles to 10 cycles and intended 
for the testing of tracking, arm re¬ 
sonance and speaker baffling. All 
glide tracks have an initial 1000 cycle 
pilot tone for gain setting and auto¬ 
matic keying of pen recorders. 

The recording characteristic used 
is not the standard RIAA one to 
which most of us have grown ac¬ 
customed. Rather, it is a two- 
straight-line characteristic, having 
constant’ amplitude recording below 
500 cycles and constant-velocity re¬ 
cording above. This feature will 


T OST stereo test records have 
spot-frequency bands for each 
channel, to allow response and sep¬ 
aration measurements to be carried 
out on both cartridges and entire 
systems. A typical disc has 14 such 
bands, covering the range from 30 
cycles to 15 Kc/s. 

Such bands are very useful, but 
have a number of drawbacks. One 
is that a complete frequency check make the record inconvenient to use 
on both channels usually takes about in many applications, though suiting 
10-15 minutes, due to the necessity it to others. 

of making each track last for a rea- The record has many other useful 
sonable period—to allow measure- tracks. There are 1000 cycle refer¬ 
ments to be taken. ence level tracks (3.54 cm/sec for 

Another drawback is that most each 45 degrees channel, to corres- 
such discs do not provide tracks for pond with the usual lateral standard 
frequencies lower than 30 cycles or of 5 cm/sec.), wavelength loss and 
higher than 15 Kc/s, precluding stylus wear tracks, overload tracks to 
measurements and the extreme ends check compliance and tracking (cali- 
of the audio system. brated in amplitude to allow calcu- 

In addition, the “Series of spot lation of both vertical and horizontal 
frequencies” method is often inac- compliance), and channel phasing 
curate, for a cartridge or system may tracks. 

have “unseen” peaks or dips if such Summing up, the STR 100 is a very 
irregularities are between two of the useful laboratory-type stereo test 
provided frequencies. record and will probably find its way 

The designers of the STR 100 test’ into all labs concerned with record 
disc have considered these points, and reproduction. Its non-orthodox re- 
have provided the following addi- cording characteristic will limit its 
tional features. use for domestic “check your own 

Firstly, in the bands covering spot system” tests, however, due to the 
frequencies, they have provided need to make appropriate allowances. 


THIRTY frequencies per channel 
The range covers 20 cycles to 20 
Kc/s, so that measurements at both 
extreme highs and extreme lows be¬ 
come possible. Voice identification 

is used, to improve the operating pared by the CBS folk responsible for 
convenience. the record, and gives information on 

Secondly, they have provided automatic recorder keying circuits 

“glide tone” or swept-frequency and testing procedures. 


Incidentally, the February, 1962, 
issue of the American journal 
“Audio” contains a fairly compre¬ 
hensive article on this record and 
its aoplications. The article was pre- 


valve grid circuit. (1) Many such amplifiers to date have 

This point could prove to be a very simply not had the frequency response 
important one. and other characteristics that should be 

So much for my own personal obser- expected of a high fidelity ampifier, 
vations, based on the local scene. though they sounded quite well. 

As a pointer to thinking in the U.S., (2) Elimination of the output trans- 


I noticed an article by Julian D. Hirsch, 
on this same subject, in a recent issue 
of “Hi-Fi Stereo Review.” 

While conceding the potential attrac¬ 
tion of transistor ci cuits, he expressed 


former is not the saving it might appear 
if it has to be “replaced” by output cap¬ 
acitors or complicated direct-coupled 
circuitry. 

(3) The temperature sensitivity of 
transistors seemingly forces the designer 


a iv/w ui.uwuauvw uauoiaiui .uau, concern about characteristics of proto . . £ - 

ves “free” bass boost somewhat similar type transistor amplifiers which he had *9 accept some compromise in perform- 
what is obtained with a capacitive been able to observe or test. His ob- an f e with temperature changes, or to 
inerator working into a high resistance servations are summarised as follows: (Continued on Page 143) 
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Classical 
a- reviews 


wonderful symphony to a wonder! 
conclusion. 

I thoroughly recommend this disc. 

★ * * 


By RICHARD MEALE 


Haydn Symphonies — "Brilliantly Handled 


rr 


HAYDN: SYMPHONY NO. 98 IN B 
FLAT. SYMPHONY NO. 101 IN 
D MAJOR, "THE CLOCK.” Phil- 
harmonia Orchestra. Conductor Otto 
Klemperer. Columbia, Stereo, SAX 
2395. 

Whenever l hear one of the late sym¬ 
phonies by Haydn, I am startled afresh 
by their fantastic contrasts, tricks, sur¬ 
prises, syncopations and the like. How 
he must have tormented and delighted 
his audiences with these flashes of almost 
diabolical wit. Yet, the extraordinary 
thing is that these symphonies are not 
just froth and bubble—they stand firm, 
full of serious musical purpose, the 
works of a thorough craftsman. 

Otto Klemperer realises these two 
symphonies in a manner that couldn’t 
be bettered. Every detail is understood 
and revealed. Here is Haydn displayed 
in his true stature—as a great 
symphonist. 

In the No. 98, Klemperer has cap¬ 
tured ail the elegance and warmth of 
the first movement, all the tenderness 
of the splendid Adagio, and all the 
authority of the Minuet. The Finale, 


which has some of the most alarming 
surprises (the sudden appearance of a 
solo violin, not to mention the unexpect¬ 
ed chatter of a harpsichord(!) towards 
the end) is brilliantly handled. 

As for the “Clock” Symphony, I’ve 
never heard it sound so well. The Intro¬ 
duction is sombre, yet steadily moves 
one on to the exhilarating Presto with 
its wealth of invention. The famous tick- 
tocking Andante is gracious and buoyant. 
And how remarkable the full bar of 
silence in the middle, so unexpected and 
so incredible when the music recom¬ 
mences in a foreign key! 

The Minuet of this work is one of 
Haydn's loveliest and, in its Trio, the 
composer plays one of his most devilish 
jokes. Over repeated D major chords, 
the flute begins its innocent tune—but 
—the strings forget to change their 
chord when the flautist arrives at his 
high E! One can almost see the uncom¬ 
fortable shuffle that must have gone 
through the hall. 

Klemperer makes a fine, suave begin¬ 
ning to the Finale and follows the move¬ 
ment through as skilfully to bring a 




ANTI-STATIC FLUID FROM E.M.I. 


One of the familiar problems associated with LP records is their ten¬ 
dency to acquire electrostatic charges on the surface, which cause them to 
attract certain other non-metallic bodies or particles. 

One effect of this attraction is seen in the way the plastic envelopes 
adhere to the surfaces of the disc, making it quite difficult, at times, to 
separate the two. 

Even more important is the tendency for the disc to attract dust particles 
from the air or from any surface on which they are placed including—of 
course—the turntable itself. When, subsequently, the stylus rides across 
dust particles, they are likely to cause audible clicks and plops. 

Various liquids have been used to reduce and distribute electrostatic 
charges and various applicators have been devised for them, up to and 
including the well-known “dust-bugs” 

However, E.M.I. chalks up a “first” with the pressurised dispenser illus- 
strated herewith. It combines the basic convenience of 
these devices with the ability to apply a small and con¬ 
trollable amount of liquid. 

Instructions on the can recommend that the liquid 
be used before the record is played, then about twice 
yearly, thereafter. Two short squirts are recommended 
for each side, followed by a wipe over with a clean 
cloth or chamois to spread the liquid and pick off any 
dust particles that are released . 

“Treats hundreds ” (of records) says the label—a 
claim which could only be verified after we have had 
time to “treat hundreds ” 

Observation with typical discs in our laboratory 
indicated that the liquid markedly reduced the tendency 
to attract dust over a given distance, though not to the 
point where normal care could be dispensed with. 

A typical disc was then deliberately fouled with 
dust, by laying it flat on the workshop floor. A squirt 
and a wipe and, visually at least, all the dust came 
away on the cloth . What's more, the disc played with¬ 
out noticeable clicks. 

“Rev” antistatic record spray is being distributed 
by record dealers throughout the Commonwealth, re¬ 
tailing at 15/6 per can. 



CHOPIN: SONATA NO. 3 IN 
MINOR. FANTAISIE IN 
MINOR. Claudio Arrau (plan 
Columbia, Stereo, SAX 2401 
It is quite a bold undertaking to pi 
one of the Chopin Sonatas. They presc 
considerable technical difficulties, as th 
run the gammut of Chopin’s incredil 
keyboard knowledge. Added to this 
the difficulty of giving them a satisfj 
tory formal cohesion. This can be doi 
I’m not trying to say that I fl 
Chopin’s extended works unbalanced 
fairly common opinion), but that oi 
the best musicians can cope with th 
length. Without doubt, Chopin is h; 
piest in the smaller works because 
musical ideas, with their improvisatc 
nature, can become unwieldy in lar; 
scale architecture. In the case of 
performance, Arrau is capable of c< 
trolling the form. 

Certainly Arrau ranks as one of 
best pianists in the world. Proof 
this was offered in his recent tour he 
and this record will add another lau 
to his crown. The sonata is played w 
great authority. 

To the first movement, he impa 
some stirring dramatic sentiment alo 
with exquisite and sonorous cantabi 
This wonder juxtaposition of power 
delicacy is most impressive. As in 
rest of the work, he uses very well 
(and well thought out) rubato. For 
taste, a couple of points are a lit 
extreme, but it does fit well with 
overall approach. In fact, this type 
thing is always evident in Arrau’s pli 
ing. Even if you don’t exactly agr 
his purpose is undeniably musical. 

The Scherzo is swift and like 
flight of a bird, only interrupted by 
lyrical Trio. The tragic solemnity of 
Largo is extremely moving, whilst 
Finale is at the one time eloquent 
agitated. 


The superb F minor Fantasy is p 
sibly Chopin’s most successful work 


be written on a large scale. It has 
almost improvised nature, yet is 
structurally secure. Arrau plays it w 
first rate artistry, making the compl 
record a distinguished success, 


"HEIFETZ.” BEETHOVEN: SONA 
NO. 9 IN A, OP. 47 (KREUTZE 
with Brooks Smith at the piai 
BACH: CONCERTO FOR TV 
VIOLINS IN D MINOR, v 
Erick Friedman. New Symphi 
Orchestra of London. Conductor 
Malcolm Sargent. RCA, MOF 
L16334. 


For me, the interest in this recc 
is the “Kreutzer.” That brilliant fiddl 
Heifetz, tosses off its difficulties w 
his usual aplomb, and with the co 
mendable assistance of Brooks Smi 
Musically, the work itself is most sat 
fying and here receives such vii 
authoritative playing. 

Of the first two movements, whi 
are the most demanding in their inti 
pretation, the first is a little me 
impressive. The rapport between vio 
and piano couldn’t be better. Smi 
understands Heifetz’s intentions at i 
times, yet never plays in a subservie 
manner. It is as though his own conce 
of the work is the same as Heifetz- 
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ter words, an equal, perfect partner- 

roughout this movement, as indeed 
ghout the whole work, the dynamic 
ists are most vivid and always in 
taste. My only remark against this 
movement is to express my dis- 
atment at the omission of the 
. I think that this repeat of the 
iation is necessary to balance the 
ful development section. 

: second movement is beautifully 
l. Perhaps some slight fluidity in 
is questionable at times, but this 
a matter of opinion. As for the 
the control over such difficult 
cal passages, taken at breakneck 
is breathtaking. Few violinists 
maintain such a Presto and still 
vith Heifetz* ease, 
fact, Heifetz’ incredible ability 
one wonder whether he is really 
. It was almost a delight to hear 


msey Pennicuick is currently 
covering from on operotion 
id ts therefore unoble to con- 
ibute his regular reviews to 
ese columns. While he is in- 
posed, our classical reviews 
II be prepared by Richard 
ale, Australian pianist and 
mposer, who has just returned 
m overseas, after travelling 
a Ford Foundation grant. 


bowing fault near the opening— 
jcause it shows he is human after 

Bach Concerto for Two Violins 
minor follows the Finale of the 
zer” on Side 2. This comes as a 
if you allow the disc to run on. 
s suddenly confronted with this 
ous swirling sound. 

not at all in sympathy with 
srformance either. It is too tense, 
st, too big and too reverberant, 
pening tutti is like some seething 
Of course, Heifetz plays well— 
s his partner, Erick Friedman (a 
—but his interpretation of Bach 
something to be desired. I much 
the approach of Schneiderhan and 
artner on the D.G.G. Archive 

ty, the “Kreutzer” is excellent 
h is the main thing. The record- 
good, though a little steely, and 
face is good. 

★ ★ ★ 

: ORCHESTRAL SUITES NOS. 
TO 4. Stuttgart Chamber Orches- 
i. Conductor Karl Munchinger. 
ecca. Stereo, SXL 2300 and 2301. 

he four orchestral “overtures” or 
as,” Bach brought the chamber 
o perfection, as he also did with 
yboard suite. 

l opens with an impressive over- 
t the grand French manner with 
it fugal sections that make use 
concerto principle. The variety 
ices that follow are examples of 
jf his most lively and irresistable 
:. They are full of rhythmic inter- 
td are further enhanced by the 
ilar scoring of each suite. 

four suites have strings and 
;hord in common; the 1st adds 
>oes and a bassoon, the 2nd adds 
inly, the 3rd adds three trumpets, 
iboes and timpani, and the 4th 


PROFESSIONAL 



Available 
now for all 
types of 
recorders 


Brand 5 Magnetic Sound Recording 
Tapes are of professional quality 
and are made, wound and packed in 
the U.S.A. They are composed of a 
cellulose acetate plastic or Mylar 
base, coated with a medium 
coercive force, high remanence red 
iron oxide, in a binder of 
synthetic resins and non-migrating 
plasticizers. They are designed for 
recording and erasure on existing 
recording equipment with bias and 
erase current requirements tailored 
tp the values at present available— 
whether normal or high fidelity. 



NEW IMPROVED EXCLUSIVE DRY SYNTHETIC LUBRICANT 

• No squeal, no gumming of heads, vastly reduced 
head wear 

NEW HAROER SCRATCH-RESISTANT FORMULATION 

• No flake-off, peeling or deposit on guides and 
heads 

INCREASED OUTPUT 

• Reduced distortion at same recording level 

IMPROVED FREQUENCY RESPONSE 

• Sharper, brighter recordings 

IMPROVED UNIFORMITY 

• Lower modulation noise 

NEW STURDY ONE-PIECE QUICK THREADING REEL OF 
MS-19X 

• Stable, warp-free operation 


Coercive Force He 
Remanence Br 
Uniformity of Output 
Uniformity Reel to Reel 
Signal to Noise Ratio 
Frequency Response 


270 oersteds (average) 

360 gauss @ 300 oersted field 
± .25 db @ 1,000 cps 
± .5 db @ 1,000 cps 
at least 60 db 

plus 1.0 db minus .5 db (20 to 15,000 cps) 


Description 

Tape 

Footage 

Reel 

Size 

Normal 

Retail 

Price 

Our 

Prict 

Each 

Postage 
Per Reel 

Acetate Base, 1% mil. 

Meets eve j professional, educational and home recording 
requirement. Low print through. Unsurpassed full-range 
recording quality at minimum cost. 

600 

800 

1.200 

2.500 

5" 

5V 4 " 

T 

10" 

26/- 

30/- 

41/6 

70/- 

17/3 

20/- 

27/6 

40/- 

9d. 

1/- 

1/- 

2/- 

Acetate Base, 1 mil. 

50% more recording-playback time. Thinner base and special 
coating processes are employed. Maximum economy where 
high strength is not required. 

900 

1.200 

1.800 

5" 

5y 4 " 

V* 

33/9 

41/6 

60/- 

22/6 

27/6 

40/- 

9d. 

1/- 

Dupont Mylar Base, l*/ 2 mil. 

Highest strength. Unequalled recording characteristics. 
Immune to temperature and humidity extremes. 

1,200 

7" 

56/3 

37/6 

1/- 

Dupont Mylar Base, 1 mil. 

Superior quality, greatly extended playing time. Exceptional 
reliability under adverse conditions. Mylar is the most 
permanent medium yet developed for magnetic recording. 
Characteristics meet the most critical professional requirements. 

Dupont Mylar Tensilized, Vj mil. 

1.800 

7" 

75/- 

50/- 

1/- 

100% more recording-playback time on special process Mylar 
with twice the strength of standard Vt m. 

2,400 

7” 

122/6 

67/6 

1/- 

ORDER by mail . . . SAVE by mail. 


All Mai! Orders and trade enquiries to: 


GREEN CORP. LTD 


Box 5249. G.P.O, Sydney. 


Counter Sales ONLY with full discount: --MAIL THIS COUPONI- 

Green Corporation Ltd., Box 5249, G.P.0„ Sydney. 


MASTERSOUND 


400 Kent Street, Sydney. 

88 King Street, Sydney. 


EDELS 


6 or more reels less 10%. 

REELS may be bought in assorted quantities. 


Please send me full details and price list of Brand 5 
Tapes. 

Mr., Mrs., Miss 
Address 
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Sole Australian Agents; 


G.R.D. INSTRUMENTS PTY. LTD. 

6 RAILWAY WALK, CAMBERWELL, VIC, PHONE 82-1256. 
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THE Alb Balance* 
ARM 

This precision arm is one of 
the world's best. Fits every 
good transcription turn* / 
table. Takes all cartridges. 


The "Labcraft" 573V. Vernier speed 
adjustment. Fitted with stereo or mon¬ 
aural heads, with diamond or sapphire 
styli, gentle arm-lowering device. A 
fine turntable at a competitive price. 
Completely silent, rumble free. 


The "Labcraft" 605 transcription 
turntable. For advanced enthusiast 
. . or professional use. Shielded 

motor, completely silent, rumble free. 
Takes Labcraft 605 transistorised pre¬ 
amplifier. 


The ONLY compact turntable for true TRANSCRIPTION PERFORMANCE 

at a reasonable price 


Ask for leaflets and full information from the following distributors: 


VIC. 

Aust. Sound & TV, 35 Yarra Bank Road, South 
Melbourne. 

Boronia Hi Fi Centre, Dorset Road, Boronia. 

Electronic Developments, 37 Swanston Street, 
Melbourne. 

Encel Electronics Pty. Ltd., 354 Bridge Road, 
Richmond. 

General Accessories Pty. Ltd., 161 Sturt Street, 
South Melbourne. 

Homecrafts Pty. Ltd., 290 Lonsdale Street, Mel¬ 
bourne. 

J. H. Magrath & Co. Pty. Ltd., 208 Little Lons¬ 
dale Street, Melbourne. 

Radio Parts Pty. Ltd., 562 Spencer Street, Mel¬ 
bourne. 

Thomas’ Pty. Ltd., 161 Exhibition Street, Mel¬ 
bourne. 

Warburton Franki Melb. Pty. Ltd., 355 Lonsdale 
Street, Melbourne. 

William Willis & Co., 428 Elizabeth Street, Mel¬ 
bourne. 


S.A* 

Limbert Radio Co., 16 Charles Street, Adelaide. 
Newton McLaren Ltd., Leigh Street, Adelaide. 

W.A. * 

Alberts TV & Hi Fi Centre, 832a Hay St., Perth. 
Athol M. Hill, 842 Hay Street, Perth. 


N.S.W. 

Arrow Electronics Pty. Ltd., 422 Kent Street 
Sydney. 

Audio Engineers Pty. Ltd., 422 Kent St., Sydney 

General Accessories Pty. Ltd., 30 Buckland 
Street, Chippendale. 

General Accessories Pty. Ltd., 86 Bathurst Road, 
Orange. 

George Brown & Co., 267 Clarence St., Sydney. 

Mastersound Pty. Ltd., 404 Kent St., Sydney. 

Maurice Chapman Hi Fi, 158 Clarence Street, 
Sydney. 

Radio Despatch Services, 841 George St., Sydney. 

United Radio Distributors, 175 Phillip Street 
Sydney. 

Q'LAND 

Brisbane Agencies, 16 Stanley Street, South Bris¬ 
bane. 

Chandlers Pty. Ltd., cnr. Albert and Charlotte 
Streets, Brisbane. 

Commerce Aust. Ltd., 235 Edward St., Brisbane. 

A. E. Harrold Pty. Ltd., 123 Charlotte Street, 
Brisbane. 

C. A. Pearce & Co. Ltd., 33 Bowen St., Brisbane. 

TAS. 

Audiophon, Flinders Esplanade, Taroona. 

Homecrafts Pty. Ltd., 199 Collins Street, Hobart. 

A.C.T. 

Aust. Physical Labs., 6 Caladenia St., O’Connor. 


REMEMBER! 

HI-FI STARTS at the TURNTABLE 


Hear the TRUE beauty of your 
valuable MONAURAL and 
STEREO recordings, undistorted 
by spurious noise and rumble 
from the turntable. 



























three trumpets, three oboes, bassoon 
timpani. 

lis should give each suite a dis- 
ive colour but, on this recording, 
distinction is not very strong. The 
>ns? The sound of the basic string 
r is too big and blurry so that it 
shadows a lot of the colour from 
various wind instruments, which are 
zd very well. In Bach, even doubling 
Second violins to the firsts, should 
p a difference in the texture. 

, although the score abounds in 
lerful contrasts of timbre, these are 
given their full advantage. Whether 
fullness of the strings is due to 
size of the orchestra or not, I’m 
sure. It could well be due to the 
ding technique, or the hall. 

for the performance itself, it is 
intentioned and much of it is very 
. However, it isn’t completely suc- 
ul to my mind. For one thing, I 
agree with some of his tempos. 
:times, too, the contrast in tempo 
le Trio sections of the dances is 
marked. Generally, the contrast is 
dy present in the music itself by a 
ious change in scoring or in figura- 
and style. , 

lother disappointment to me was 
extraordinary lack of presence of 
harpsichord. Most of the time, it 
y can’t be heard. I’m well aware 
it was never intended to sound as 
o instrument, but it should be there 
I out the harmony and add to the 
re. 

so, I believe that some of the 
ms have been read incorrectly. In 
’s day, the double dot didn’t exist 
nation. But the double dot rhythm 
xist in performance. It was simply 
in as a single dot and musicians 
by experience how it needed to 
•erformed. To explain this more 
y, the double dotted rhythm gives 
irper, or shorter, up-beat, 
fortunately, at no point does 
ihinger take advantage of this well- 
lished practice of the day. If he 
I think more life would have been 
hed into some parts, 
summarising the critique of these 
discs, I would say the following: 
)erformance is musical, but at times 
e misguided. As things stand, these 
rmances tend toward dullness when 
in their entirety. Of the two discs, 
d the second (containing the 3rd 
4th Suites) more satisfactory. 

★ ★ ★ 

1ERT AND SULLIVAN: PATI¬ 
ENCE: With complete dialogue. 
The D’Oyly Carte Opera Company, 
with the D’Oyly Carte Opera Chorus 
and the New Symphony Orchestra 
of London conducted by Isidore 
Godfrey. Recorded under the direc¬ 
tion of Bridget D’Oyly Carte. Decca, 
Mono, LKA 4414/5. 
til more recent times, before Sir 
aim Sargent swung his baton in 
irection of that English institution 
nd S,” the D’Oyly Carte Company 
naturally on a pedestal. With no 
s of comparison, with the authority 
aditional performances, who would 

I dreamt of questioning their inter- 
on s? 

now we have the privilege of 
. For Sir Malcolm Sargent has 
i another light on these operas 
n this new light, the works show 
ost pleasingly. His soloists have 
voices, his chorus is superb and 
chestra is more accomplished. All 


that he lacks is the really traditional, 
truly tried style of presentation that we 
have always associated with Gilbert and 
Sullivan in the past. The problem is 
which style is preferable and, since both 
are well done in their own way, the ! 
decision can only lie with the pur¬ 
chaser. 

Personally, if I were to collect Gilbert 
and Sullivan, I would pick the new 
blood. In Sargent’s hands, these operas 
stand stronger musically when they are 
under the direction of a more experi¬ 
enced and subtle conductor. After all, 
the music is the most important feature 
in these works. Although the D’Oyly 
Carte recordings contain complete dia¬ 
logue, I wonder if this is really any 
advantage. Is it still amusing after six 
playings to justify its eternal presence? 

This new version of Patience by the 
D’Oyly Carte Company is very fine, and 
it will acquire many a proud owner 
seeking the traditional G. and S. The 
performance has a strong atmosphere 
of immediacy, and the^soloists sing quite 
well whilst they characterise very well. 

Still, throughout, there is a certain 
amount of unnecessary preciousness— 
and I am taking the subject matter into 
account when I say that —which makes 
the performance a little limp. This 
applies very much to the orchestra, 
where some sharper rhythmic vitality 
wouldn’t have gone astray. As far as 
the recording is concerned, the sound 
is excellent. 

★ ★ ★ 

“OVERTURES ON PARADE.” The 
Band of The Coldstream Guards. 
RCA, Stereo, SL10I296. 

This is a first-class piece of band 
playing and should delight all who have 
some brass flowing in their veins. As 
well, it is a fine lesson in the capa¬ 
bilities and potentialities of band tech¬ 
nique. Although bands are often suspect 
to the sophisticated music lover, I have 
always had an admiration for their art. 

However, I do question sometimes the 
choice of music that the better bands 
play. Somehow they will insist on show¬ 
ing their prowess by performing music 
that sounds much better by the orches¬ 
tras for which it was originally written. 
No matter how virtuoso a band may 
be, the Fledermaus Overture loses so 
much of its freshness and charm in a 
brass setting. Similarly, the famous Can- 
Can from Orpheus in Hades suffers from 
lack of vitality. 

The sound of a brass band is essen¬ 
tially martial, commanding and reverent. 
This even applies when woodwinds are 
added, as in this case. The best items 
on this disc are the more melodramatic 
classics like Zanlpa, Light Cavalry and 
Poet and Peasant. Surprisingly enough, 
though, the Overture to Carmen comes 
off well. 

Other items not mentioned above are 
Overtures to Pique Dame, Barber of 
Seville, Merry Wives of Windsor, Lust- 
spiel, Raymond and Morning, Noon and 
Night in Vienna. The stereo is fine, 
the surface quite good, but with a slight 
background of hiss. 

★ ★ ★ 

A CONCERT AT THE WHITE HOUSE. 
Pablo Casals (cello) with Alexander 
Schneider (violin) and Mieczyslaw 
Korszowski (piano). Columbia, 
mono* KLC 2796. 

Casals, now in his mid-80s, has 
attained an almost legendary reputation 
as a cellist. As well as this, he has 
also become known as a great lover 


LOW COST 

HI-FI 


Complete 6-Unit Stereo 
High-Fidelity Outfit 

“£I10 

This price buys these 6 famous-brand 
units as a complete outfit: — 



2 


1 MULLARD 4-4 Stereo Amplifier 



1 DUAL Auto/Manual Player 


with Pick-up, on base 



GOODMANS Axiette 8" Speakers 



2 CULUMN Speaker Enclosures 


All the above for f £110; easy terms. 



Also available, our "Chairside" Cabi¬ 
net to house your Amplifier and Record 
Player, if required, £18/10/-. 


OPEN SATURDAY MORNINGS 



UNITED RADIO 


DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: BW 3718-BW 3926 
Sydney's leading High-Fidelity Specialists 

TRADE ENQUIRIES WELCOME 
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RED SEAL 

MAGNETIC RECORDING 


SOUND 

TAPE 



RCA OF AUSTRALIA PTY. LTD. 


RC.83.3l 


of human liberty. He exiled himself 
from Spain during the Civil War, and 
has since refused to play in public in a 
country that recognises the Spain of 
Generalissimo Franco. However, at the 
invitation of President Kennedy, as a 
symbol of his faith in his leadership of 
a free world, Casals agreed to play for 
a special performance at the 
White House. This record is a document 
of that occasion. 

On one side is the Trio in D minor. 
Op. 49 by Mendelssohn in which he is 
joined by the artists mentioned above. 
On the other side appear his solos— 
Concert Pieces (Suite) by Couperin. 
Adagio and Allegro by Schumann, and 
Song of the Birds (a Catalan folk song 
arranged by Casals). The playing 
throughout is incredible for a man of 
his years. It is still stamped with the 
original genius and personality that won 
him his fame. His bow technique is as 
firm as ever. 

But, although one regrets having to 
say this, the playing is not by any means 


his best. There are spots of poor into 
tioif and the tone is a little too hart 
at times, even scrapy and harsh, 
course, the record has been made un 
conditions far inferior to a studio p 
duction. All this hasn’t assisted in obts 
ing a pleasing sound. 

Musically, the Mendelssohn is the n 
satisfactory performance on the d 
Unfortunately, the Couperin is 
played in the right style. It is all 
full-singing and intense, lacking elegai 
wit and fantastic adornment that is 
typical of rococo music. 

So, I regard this as a document rai 
than a record of definitive performan 
As such jt is very interesting and 
sure will interest those who have adm 
this great artist’s career. 

★ ★ ★ 

BEETHOVEN: QUARTET NO. 3 
D MAJOR, OP. 18, NO. 3. QU 
TET NO. 4 IN C MINOR, 
18, NO. 4. The Budapest Qua 
Coronet, Stereo. KLCS 2717 



SPECIAL 

OFFER! 


TYPE P65 
True 10-watt 
per channel 
stereo-amplifier. 
High-quality 
performance. 
Low distortion 
(less than . 1 r > 
at JO watt). 
Retail price 
£71/8/- 


TYPE P80 Stereo 20 Pre- 
Amplifier. A versatile 
control unit with low dis¬ 
tortion and wide frequency 
response. 

Retail price £43/1/- 
(Trade prices on application) 


EDDING 


MECHANISM CO. 

505 LYGON STREET 
E. BRUNSWICK (N.11) 
Tel. FM 371 1-4. VICTORIA 


F 


Manufactured 
in Australia by: 

■i ■ mm mm mi 

w wm. 


Because Beethoven wrote such rem 
able quartets in his later years - 
remarkable they are almost like mira 
in music—his earlier quartets are o 
approached with diffidence and diss 
faction. It is true that one can’t ex 
from them what one expects from 
late ones, but neither can one ex 
from the late ones what there is tc 
found in the early ones. And wha 
to be found in these early ones is 
worth while. Although they were wr 
under the influence of Mozart 
Haydn, who were forging the med 
into the quartet as we know it, 
are still the individual products of 
of music’s greatest individuals. 

The Budapest Quartet play supe: 
In the 3rd Quartet they are energ 
gay and lyrical. In the 4th, they 
the right amount of tension to suit 
work which is an early manifestatio 
the “problematical” Beethoven that 
to develop. 

The two works are well recor 
beautifully played as Lve mentioned, 


INSTROL 

HIGH QUALITY 

METALWORK AND CHASSIS 

for ”r.t.v. & h." DESIGNS 

INSTROL — Not just a chassis, hut really high class' 
metal work. We take all popular "R. TV 7 & H.'* 
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INSTROL chassis are made for us by Patton 
Products Pty. Ltd., precision engineers and makers 
of fine metal work since the very earliest days of 
radio. 

The INSTROL range includes metal work for all 
Play master designs, 17 Watt, 35 Watt and 100 Watt 
P.A. Amplifiers, TV chassis, speaker boxes, transistor 
portables. Little General. Test Instruments, Tape 
Recorders, Aluminium chassis etc. etc. etc. 


Chassis is first precision 
puncheiI anil (In I led. Then 
heavy cadmium plated to 
prevent corrosion ami ensure 
t>ood conductivity. Finally 
passivated to prevent finder 
marlin# 



BROADWAY ELECTRONICS PTY. LTD. 


Poton Products craftsmen have been 
producing tine metalwork tor over 



YEARS 


E. S. & A. Bank Building, corner Broadway and City Rd. (opp. 

Grace Bros.) Sydney BA4891 BA4892 BA4893 


SEND 
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LTD., 206 BROADWAY, N.S 
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music is interesting. What more does 
chamber music lover want? 

★ ★ ★ 

1THOVEN: MOONLIGHT SON- 
ATA. PATHETIQUE SONATA. 
Rudolf Firkusny (piano). World 
Record Club, Mono. TE 278. 

quite like Firkusny’s approach to the 
nlight Sonata. It’s very direct and 
fected. Certainly the determination 
^oid the over-romantic interpretation 
popularity has bestowed on the 
: is in his mind. This is most appar- 
in the over-exposed first movement 
one continually hears wafting in a 
nlike ecstasy from numerous sub- 
i windows. Firkusny keeps a very 
mood in his performance. He 
er understates nor overstates. The 
c is allowed to speak for itself with 
enough sensitive assistance. 
ie rest of the Sonata is also well 
led. He plays the Allegretto move- 
a little slower than usual, and a 
more subdued in feeling. This 
:s a very good contrast with the 
section which contains a shade 
drama. The last movement is well 
oiled and quite excitingly played, 
i the other side, the Pathetique 

yes equally good treatment. This 
, although earlier than the Moon- 

is representative of the more 

bled" Beethoven. However, Firkusny 
ctly handles this as younger Beet- 
n. He doesn’t attempt to play it 
a miniature “Appassionata” Sonata, 
result is a satisfying, dramatic inter- 
tion which is in good taste. 

★ ★ ★ 

LIVAN - MACKERRAS: PINE¬ 
APPLE POLL. Royal Philharmonic 
Orchestra, conductor Charles Mac¬ 
kerras. H.M.V., Stereo. CSD 1399. 

arles Mackerras is another Austra- 
of whom we can feel proud. He 
ichieved a fine reputation overseas 
conductor, and many have had the 
ure of hearing him conduct during 
wo returns to this country as a 
ig artist. And many of us have 
the pleasure of seeing his brilliant 


)SQUIN DES PRES. Missa Her¬ 
cules dux Ferrariae, Veni Sancte 
Spirltus (motet), Et tncarnatus 
est—from Missa Da Pacem, and 
De Profundis (motet). Performed 
by the Wiener Kammerchor and 
Musica Antiqua Wien. Dr. Rene 
Clemencic, organ and director 
Conductor Hans Gillesberger. 
Vanguard Bach Guild Stereolab 
12-inch, BGS 5042. 

Josquin des Pres (c. 1445-1521) is 
ten called the “earliest discernible 
usical genius”—and after listening 
some of his works it is not hard 
understand why. His music has 
ch an outstanding combination of 
chnical skill and sheer expressive 
andeur that it is often difficult to 
alise that it was produced so early 
the development of composition. 
Of Flemish birth, Josquin is sup- 
>sed to have studied under the great 
emish teacher and composer Okeg- 
:m. His musical output was quite 
rge, comprising both church and 
cular works. The latter include many 
jautiful songs, while the former in- 
ude over 100 motets and 32 Masses. 
On this record the Wiener Kam- 
erchor and associated performers 


ballet “Pineapple Poll” in Sydney. Those 
who saw it will remember how amusing 
and effective it was. 

The music is based on the music of 
Sir Arthur Sullivan. But Mackerras has 
done more than merely arrange the 
themes. He has created a glowing trans¬ 
formation. The G. and S. material has 
been so cleverly selected, altered, scored 
and blended that it is difficult for the 
most experienced Savoyard to recognise 
all the sources as they flash by in their 
new settings. Of course, much can be 
immediately “placed” upon the first hear¬ 
ing—often with amusing results, because 
the words of the original are frequently 
appropriate to their new situation. 

The music is superbly conducted by 
Mackerras himself. It is full of vitality, 
and in fact, I enjoy it more than the 
originals. Certainly this style of perform¬ 
ance shows up the brilliance and spirit 
of Sullivan’s music—an actuality that is 
often lost in lesser musician’s hands. 

Technically the disc is well produced. 
★ ★ ★ 

SHOSTAKOVICH: SYMPHONY NO. 
1. PROKOFIEV: Classical Sym¬ 
phony. The Philharmonia Orchestra. 
Conductor Efrem Kurtz. World 
Record Club, Mono, TE 276. 

Shostakovitch’s 1st Symphony is a bril¬ 
liant work. At times I wonder if the 
later symphonies ever really succeeded 
in equalling it, let alone surpassing it. 
it is fresh, vibrant, and at times menac¬ 
ing. Efrem Kurtz gives a good reading 
of this most original score. The Prokofiev 
Classical Symphony is also well played. 
★ ★ ★ 

BRAHMS: SYMPHONY NO 1 IN C 
MINOR, OP. 68. The Philharmonia 
Orchestra. Conductor Otto Klem¬ 
perer. World Record Club, Stereo, 
STE 280. 

An excellent performance. Klemperer 
gives the symphony all it wants—tragedy, 
conflict, dignity, grandeur and poetry. It 
is impossible to single out any particular 
feature as being better than another. It 
is good to see this performance re¬ 
issued on the World Record Club label. 


present one of his most admired 
masses, composed for one of his pat¬ 
rons—Duke Hercules de Ferrara. Al¬ 
so presented are two motets and an 
instrumental transcription of a mov- 
ment from another very beautiful 
Mass, the Missa Da Pacem. 

The performance is excellent. The 
choir sings with precision yet with a 
warm understanding of the com¬ 
poser’s intentions. As also intended, 
the vocal parts of the Missa Hercules 
and the De Profundis motet are 
doubled by instrumentalists — using 
here such early instruments as the 
Sordun, Krummhorn and Pommer. 
The diction in these pieces sometimes 
seems a little' poor, due, no doubt, to 
the effect of the instrumental doubling 
—but I imagine this is unavoidable. 

Technically, the disc is flawless, 
with whisper-quiet surface and no dis¬ 
tortion discernible to my equipment 
and ear. 

Thus I can heartily recommend 
that this disc would be an ideal way 
of getting to know—or renewing a 
friendship with — Josquin’s music, 
perhaps the “first milestone” of man’s 
musical journey. (J.R.) 


1 At last! mask 1 
| wherever you go ( 
j at a price you ( 
can afford 

== SB 



I GRUNDIG TK.1. 

H ★ Monitor on Record. ★ Pause if 
If control. ★ Tone control, if Widest p 
£ frequency range and highest signal M 
~ to noise ratio of any battery recorder, p 
if Loudspeaker or Amplifier output. §| 
if Works from low battery, if 3% H 
IPS. 2 Tracks, if Recording level §§ 
indicator, if Dynamic microphone. S 
if AC adapter £15.19.6. 
if Weight. 8lb$ /• A 
if Dimensions. 

I0 , /2x7 , /2x 3 3 /4 inches vv 



§f if Fast forward and Fast rewind. p 
ff if Battery level Indicator, if High p 
j Fidelity Recording if Dynamic jg 
f| Microphone. if Complete with |f 
§j Shoulder strap, and carrying handle, p 
H if Recording level Indicator, if 1 7 /s H 
I IPS 2 Track, if AC adapter £13.17.6. § 
he if Weight. 8lbs ★ Dimensions. gj 
§§ I0 , /jx7 i /2x 3% inches. 


EE 4in tapes to give you 2 . hours' re- ^ 
EE cording on your Philips, 4in. spools. = 
== Monitoring Headphones to suit 
H GRUNDIG £7/10/0 

H Please odd 25/- to cover Packing, 
Freight and Insurance. 

HE We specialise in Mail Order. 

HE Remember money back in 7 days if 
HE not sotilsfied. 



373 Pitt Street. SYDNEY 
PHONE MA1771 

near Liverpool Street. 
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RANGE OF 

ORIE 


FOR THE 
RECORD 
ENTHUSIAST 

GOLDRING 

“ELECTRO-VAC” 

Electric Vacuum Brush 

The modern safe way to thoroughly cl 
and maintain all records. A soft, hi 
quality bristle brush gently loosens 
dust from record grooves and surface 
does not harm records. Gentle vacui 
cleaner action sucks all dust into 
removable vacuum bag. 

Features: • Sturdy but light plastic c 
struction • Finger-tip on/off con 

• Chrome clip-on dust bag Protec 

• Operates on two regular D-cell 1 
teries with complete electrical saf 

• Smart two-tone finish • Handy stor 
pack. Retail Price: £1/17/6. 



Easy Stylus Inspection 
“Myster" MICRO STYLUS SCOPE 

Keep all records in permanently new condition with “Electro- 
Vac,” plus regular inspection of styli with this handy, high- 
magnification Micro Stylus Scope. All styli require frequent 
wear-checks with their points as small as .0005 mm., but high 
magnification microscopes are expensive, unwieldy and diffi¬ 
cult to use. The Micro Stylus Scope combines 180x magnifi¬ 
cations in a compact, portable form with the easiest possible 
operation—you can detect the difference of a new stylus after 
playing 15 L.P’s. 

The “Myster” is specially designed and produced as a stylus- 
inspection microscope with the following features: • Stylus 
can be scrutinised without detaching the pick-up arm • Stylus 
can be inspected either in place, or out of its cartridge 

• Finger-tip horizontal, vertical and focus micro-adjustment 

• Inspection area is brightly illuminated • Light source from 
two small-size torch batteries • Height 8.5 cm. x length 14 cm. 
x width 7 cm. 

“Myster” Micro Stylus Scope retails at only £10/10/-. 
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In their continuous search for the most suitable, practical and economical 
equipment for the Australian audio-electronic enthusiast, Goldring once 
again are pleased to present a complete range of revolutionary accessories to 
satisfy both the amateur and not-so-amateur hobbyist. Some of the equipment 
now available from Goldring is shown on these pages — for a complete 
presentation of accessories available from Goldring, ask for their new 
1962/63 Audio Accessories Catalogue . 


WESTERN AUSTRALIA: 


fICTORIA: 

OLDRING ENGINEERING 
ISTRIBUTORS LTD. 

56 Bourke Street, 
lelbourne, C.l. 67.1197 


QUEENSLAND: 

Commerce Australia 
Pty. Ltd , Rowe’s Building, 
235 Edward Street, 
Brisbane. B 7875 


Burridge and Warren 
Pty. Ltd., 69 King Street, 
Perth. 21.7145, 21.5383 


SOUTH AUSTRALIA: 

Farley and Fahy, 

77 Wright Street, 

Adelaide. 51.5117 
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CRYSTAL MICROPHONE 


mpedance: Above 500K ohms 
ermination. Output Level: 

52B. Frequency Response: 
D— 7,000 c/s 15dB wide, 
irectional Characteristic: 
on-directional. Stand Fitting: 
" 27 threads. Dimensions: 
g" x 6Va". Weight: IOVa oz. 
ase: Black Plastic Case with 
hrome Punched Basket. Retail 
rice: £6.5.0. 


DM-17 

DYNAMIC MICROPHONE 


Impedance: 50K ohms or 50 
ohms. Output Level: 56 dB 
at 50K ohms. Frequency 
Response: 70 — 14,000 c/s. 
Directional Characteristic: 
Non-directional. Stand Fitting: 

27 threads. Weight: 111 
oz. Case: Aluminium Diecast 
of Metallic Dark Grey Finish. 
Retail Price: £8.8.0. 


DM-7 

DYNAMIC MICROPHONE 


Impedance: 50K ohms or 50 
ohms. Output Level: — 56 dB 
at 50K ohms. Frequency 
Response: 90 — 14,00 c/s. 
Directional Characteristic: 
Non-directional. Stand Fitting: 
i" 27 threads. Dimensions: 
U" x 3g”. Weight: 91 0 *. 
Case: Aluminium Diecast of 
Chrome grille. Fork type 
matching stand. Retail Price: 


£13.10.0. 

NEW RANGE OF “AIWA” MICROPHONES 

with exceptional characteristics, quality construction 
and smart modern styling. 


DICKERING CARTRIDGE Type 380A 

)xtra Sensitivity . . . Diamond Stylus Fitted, 
’or the discriminating high fidelity enthusiast 
lis variable reluctance cartridge incorporates 
lany exclusive features: the Pickering “V” guard; 
asily replaceable stylus assembly; and the her- 
letically sealed mu-metal capsule which ensures 
lifetime of trouble-free and hum-free per- 
>rmance. The cartridge has standard fixing 
entres and can be accommodated in all modern 
igh quality arms. 


SPECIFICATION 
Frequency response—20 
c/s — 20 K/cs ± 2db. 
Output—15 milli-volts per 
channel. 

American standard 5 c/m 
per second. 

Channel separation— 

35 db. 

Tracking weight—2 gm. 
Retail Price: £18/10/-. 


DM-13 

DYNAMIC MICROPHONE 


DM-10 

DYNAMIC MICROPHONE 


mpedance: 50K ohms or 50 
hms. Output Level: — 55dB 
t 50K ohms. Frequency 
esponse: 60 — 15,000 e/s 
I- 5dB. Directional 
haracteristic: Non-directional. 
tand Fitting: §" 27 threads, 
imensions: 1J" x lOVz". 
feight: U lbs. Case: Zinc 
iecast of Chrome Finish, 
pecial Feature: Built-in 0N- 
FF Switch. Retail Price: 

: 6.5.0. 


Impedance: 50K ohms or 50 
ohms. Output Level: 55dB 
at 50K ohms. Frequency 
Response: 100 — 10,000 c/s. 

+ 5dB. Directional 
Characteristic: Non-di rectional. 
Stand Fitting: g" 27 threads. 
Dimensions: 1]" x 4". Weight: 
12g oz. Case: Aluminium 
Diecast of Chrome Grille. 

Retail Price: £11.10.0. 


Impedance: 50K ohms, or 50 
ohms. Output Level: — 51dB 
at 50K ohms. Frequency 
Response: 65 14,000 c/s. 

Directional Characteristic: 
Non-directional. Stand Fitting: 
g" 27 threads. Dimensions: 

2- 1/16" x 8-8". Weight: 

3- 5/16 ibs. (with stand). 

Case: Aluminium Diecast of 
Metallic Blue Finish. Retail 
Price: £8.8.0. 


MS-5 


“AIWA’’ MICROPHONE 
STAND 

A three section, adjustable 
floor standing microphone 
stand. With tripod base and 
screw-type extension con¬ 
trol. Extension gives height 
from 22*" to 39*" fully 
extended. Retail Price: £4. 















































VARIETY FARE 


Neville Williams 


Jamieson Rowe 
Keith Jeffcoat 


leuntimtal 


OVER YONDER, by Te Stamps-Baxter 
Quartet. Mono, Word (Gospel Film 
Ministry). W-3090-LP. 

Numerous indeed are the Gospel male 
quartets, which I have heard from time 
to time, but few have had the quality of 
this one, either in the calibre of the in¬ 
dividual voices or in the way they blend 
or take solo parts, as the music demands. 

The numbers too—most of them un¬ 
familiar to me—are uniformly bright: 
“Everything Will Be Just Right,” “I’ve 
Never Been Sorry,” “Jordan Is Calling,” 
“I’ve Been A’Waitin’ ”, “Down Old Log 
Cabin Lane,” “Headin' For Gloryland,” 
“I Know His Blood Signed My Name,” 
“I Feel Like Shouting,” 'The Golden 
Jubilee,” “I'm Winging My Way Back 
Home,” “He had To Go To Glory,” 
“Sunset,” “Travel On,” and “Everything 
Has Been Made Right.” 

Technically the disc starts with more 
than its share of surface crackle on side 
one then, strangely, gets gradually 
quieter, side two being commendably 


free from background. 

Recommended for anyone with an in¬ 
terest in group singing. (W.N.W. 

★ ★ ★ 


REVIVALTIME AROUND THE 
WORLD. Directed by Cyril Mc- 
Lelian. Stan Ramsey, Pianist. Ron 
Christie, Organist. Stereo, Word. 
(Gospel Film Ministry). WST-9062- 
LP. 


Backed by the “Assemblies of God” 
or “Pentecostal” group, the “Revival¬ 
time” Gospel program has been widely 
and regularly aired over the A.B.C. radio 
network in the U.S., and on other 
stations, for 10 years or more. 

The excellent and varied program con¬ 
tained on this disc is a sample of the 
music which has won and retained an 
audience for the session through the 
years. First-rate solo vocal and chorus 
work is supported and lent variety by 
organ, piano and violin. 

The titles: “Christ Is The Answer,” 
"Nearing The Shore,” “Medley, “I Cannot 
Hide,” “Goodbye World,” “My Home 
Sweet Home,” “I Believe For Evermore,” 
“I Believe Jesus Saves,” “When We See 


FREE 


TAPE RECORDER 


CATALOGUE 


24 pages of information, illustrations and prices. No 
obligation. Write, phone (MF8311), or call 
personally at any store for your free copy. 

VICTORIA’S LEADING TAPE RECORDER PEOPLE 


ALL 6 STORES 



OF MADMAN 


MAXWELLS 


• 48 Elizabeth St., City 

• 269 Lonsdale St., City 

• 356 Lonsdale St., City 

• 147 Nicholson St., Footscray 

• 47 Puckle St., Nloonee Ponds 

• 421 Centre Rd.. Bentleigh 


Christ,” “Give Me Oil,” Medley, “J< 
Is A Wonderful Saviour,” “Do 
Know My Jesus” and “Until Then.” 

Technically, most of the tracks are 
ceilent, the inner tracks of side < 
however, showing some tracing distort 
(W.N.W.) 

★ ★ ★ 
FAVOURITE SPIRITUAL MU! 
Porter Heaps at the Pipe Or 
Mono, W and G WG-B-1127 (. 
available in stereo). 

Porter Heaps is an organist of 
siderable technical ability, with ex 
enee as a pipe-organ demonstrato 
radio network organist and guest sc 
with the Detroit Symphony Orchesti 
But Porter Heaps also displays an 
fondness for deep or double tremu 
and other effects which are availabl 
his pet instrument at radio station W 
Chicago. This might enliven the 
formance for those with a liking foi 
cinema organ, but will certainly alii 
others who prefer this kind of mu 
or as much of it as is appropriate - 
a more traditional form. 

“Ave Maria,” “Agnus Dei,” 
Verum Corpus, “Panis Angelicus,” 
Rosary,” “In A Monastery Gar< 
“Caro Mio Ben,” “Dreams,” “Im 
tion,” “The Last Spring.” 

In terms of general balance, th< 
cording is good but the pressing exhi 
persistent tracing distortion — wit! 
pickup anyway—on all deeply modu 
passages. (W.N.W.) 

★ ★ ★ 

MY GOD AND I, Pat Boone, witl 
Abilene Christian College A Ci 
Chorus, directed by Vernon M< 
Mono, London, HAA-7656, 
Without a note of instrum 
accompaniment, but backed by a h 
trained A Capella chorus, Pat B 
presents this new collection of G 
songs and hymns. 

Reverently and smoothly sun^ 
soloist and chorus alike, it is a pro 
which lovers of plain Gospel music 
be certain to enjoy. 

The titles: “My God And I,” “A ’ 
derful Saviour,*’ “Master, Let Me 
With Thee,” “Beautiful Saviour,” “ 
In Gilead ” “Abide With Me,” 1 
Wayfaring Stranger,” “How Shall 
Young Secure Their Hearts,” “I 
Thee Every Hour,” “When I Survej 
Wondrous Cross,” “A Mighty Fort 
“The Lord Bless And Keep You.’* 
The recording quality? Excelle 
^ ^ ^ 

HEART TO HEART. Thomas Mil 
at the Lowery Organ. Mon 
rpm, WG-E-1464. 

Not very impressive, I fear, is 
locally made organ recording of 
which should otherwise find a 
audience. On side 1 “Onward Chr 
Soldiers,” “Stranger of Galilee 1 
“Heart To Heart,” suffer from 


►rominent middle register. On side 
balance is better but background 
intrudes to compromise “Reverie,” 
Verum” and “Intermezzo from Cav 
ia Rusticana.” 

Nor could I be too happy abou 
voicing of the organ, or occasion? 
ratic use of the expression pedal. 


Ekco - Stylui 


The Australian-made 
NEEDLE with the 
"BUILT-IN" GUARANTEI 
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*OM STAGE 
AND SCREEN 

RMEN JONES. Lyrics by Oscar 
Hammerstein II; Based on Bizet's 
Opera “Carmen.” Arr. Bobby Rich¬ 
ard; Cond. by Kenneth Alwyn; 
Prod, by Cyril Ornadel. With the 
Michael Sammes Singers. Stereo, 
World Record Club, LM 7041. 
ranslated from nineteenth century 
in, by Oscar Hammerstein’s lyrics, to 
ventieth century air force base, Bizet's 
men becomes the story of a trainee 
>t’s tragic love for a beautiful Negress. 
Jot everyone rfiight have approved of 
adaption, but enough did so to make 
uge success of “Carmen Jones," both 
i Broadway production and as a film 
20th Century Fox. 

Tiose who saw the latter should not 
disappointed with this Club presenta- 
of the music from the show. Though 
soloists work further back from the 
rophones than is usual with Cyril 
adel productions, diction is good, 
1 plenty of level in reserve for or- 
stral climaxes. 

he overall economy in sound level 
ilts in completely clean reproduction 
>ughout while, thanks to the excellent 
of pressing, the disc is also free from 
? ace noise. (W.N.W.) 

★ ★ ★ 

EAT THEMES FROM HIT FILMS. 
Enoch Light And His Orchestra. 
Stereo, Commandc 35mm. SNDL- 
930823. 

k s the jacket notes rightly point out, 
evolution of big-screen spectaculars 
he cinema has demanded music to 
:ch—a demand with implications both 
iical and technical. Not unnaturally, 
has opened a ready market for re- 
iings which can recreate, in the home, 
sound image of the original film. 

Jot having seen all the films involved, 
alone memorised the music, I can’t 
ch for how closely Enoch Light fol- 
s the original scoring. I can only 
that it has the authentic “film 
ne" sound, along with the dispersion 
the clarity that goes with multi- 
nnel “wide screen" theme music in a 
[-equipped theatre. 


In fact, technically, as with so many 
that have been recorded on 35mm. mag¬ 
netic masters, this disc is quite outstand¬ 
ing. 

Included are themes and titles as follow: 
“La Dolce Vita," “Moon River," “Light 
In The Piazza," “Love Theme From 
El Cid," “Tender Is The Night," “Never 
On A Sunday," “Tonight,” “Exodus," 
“Theme From The Hustler," “Four 
Horsemen Of The Apocalyse," “King Of 
Kings," “Satan Never Sleeps." 

For an accomplished presentation of 
film themes at the hi-fi “showpiece" level 
—recommended.—(W.N.W.). 

★ ★ ★ 

GLAMOROUS NIGHT, CARELESS 
RAPTURE. Music, Ivor Novello; 
Lyrics, Christopher Hassal. Arr. 
Bobby Richards; Cond., Kenneth 
Alwyn; Producer, Cyril Ornadel, 
Stereo, World Record Club. LM 
7042. 

Featuring Patricia Johnson, Patricia 
Bartlett, John Stoddart and the Linden 
Singers, this is a typical competent pre¬ 
sentation of music from two Ivor No¬ 
vello musicals, first presented at Drury 
Lane during 1936-1937, and representing 
his debut at the famous theatre. 

“Glamorous Night" is built around 
the romance of a young television in¬ 
ventor, “bought off’ with an overseas 
cruise, with a beautiful gypsy singer. But 
she is fated, alas, to become a queen. 

“Careless Rapture” tells of the com¬ 
petition of two brothers, one dashing, 
one pompous, for the attentions of a 
young actress. From staid England, the 
plot carries them to Manchuria into a 
setting of earthquakes, bandits and 
lonely temples! 

Unlikely as the plots may seem, they 
were carried in the original production 
by lavish stage settings and by the tune¬ 
ful music of Ivor Novello. 

Cleanly recorded, this would be good 
value for those who want to build a 
representative collection of show music. 
—(W.N.W.) 

★ ★ ★ 

HATARI! Music from the Paramount 
Motion Picture Score by Henry 
Man.cini. “Theme From Hatari,” 
“Baby Elephant Walk,” “Just For 
Tonight,” “Your Father’s Feathers,” 
“Night Side,” Big Band Bwana,” 
“The Sounds of Hatari,” “The Soft 


PHASE-4 DEMONSTRATION DISC 


MONSTRATIOn'TRECORD, Phase 
4. Stereo, Decca SKLA 7521. 

his Decca “Phase 4" demonstration 
is proof of the contention that, given 
per care, a superb result can be pro- 
ed without resorting to the more ex¬ 
type of master recording, in par- 
ilar the 35mm. magnetic variety, 
nd, make no mistake, this does rate 
adjective “superb” — as one would 
ect of a disc handpicked from Decca’s 
logue of Phase 4 releases. Not a 
sper of background noise is to be 
rd and the only trace of distortion I 
Id find was from a tracing problem, 
to high amplitude, in “Unforget- 

For those who may have missed ear- 
references, “Phase 4" is Decca’s 
ie for the technique of exploiting the 
eo system for maximum separation 
impact). 

With the emphasis on percussion, like 
rest of the catalogue, the contents 
this disc include: 
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“Colonel Bogey,” “Johnny One Note,” 
“Granada," “Poor People of Paris," 
“Caravan," “Tiger Rag," “Mack The 
Knife," “Old Kentucky Home,’ “Unfor¬ 
gettable," “You Are My Lucky Star.” 

As high-fidelity semi-percussion-type 
material, recommended. 


If you want 

STEREO 

EQUIPMENT 

you’ll deal better with 

H.B. RADIO PRODUCTS 

Cabinets for equipment and speakers 
AT FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
changers — players — speakers — 
tape decks. 

OCTOBER SPECIALS: 

3MHMII (mil 

STEREO AMPLIFIER 

| 8 Watt, 2 speakers, and Gar- 
§ rard Stereo Changer. 

£29/10/- 

TWIN TEN (20 watts) 
STEREO AMPLIFIER 

Bass, treble, push-pull. Complete 
with Dual I007A changer. 

£54/10/- 

MAGNAVOX 8W.R 
SPEAKER 

In attractive 1.9 cu. ft. enclosure 
all colours 

£14/5/- 

KIT SET for Eight inch 
SPEAKER CABINET 

Complete, including baffle-board 
cloth. 

£6/15/- 

FREE DELIVERY TO TRANSPORT 


jiimtiiuuitf 


miiMimiiHii 


Write tor catalogue 

H.B. RADIO PRODUCTS 

Manufacturers of Quality Radio 
and Radio Furniture for 31 years. 

103—105 Catherine Street, 
LEICHHARDT SYDNEY. 

Telephone: LM5580. 


SPECIAL 

OFFER! 


Hi-I i Oulput Transformers 

20 c/s—40 KC for EL84, 6BQ5, 
etc. S.E. operation. Ideal for 
Mullard and Radio, TV and 
Hobbies circuits, 46/5 plus tax. 
Potentiometers —Ganged matched, 14/ ea. 

Single, 5/7 ea. 

Electrolytics — 8 MF 300VW, 2/8 each 
24 MF 300VW, 3/6 each 

50 MF 25VW, 2/9 each 

(25% Sales-tax to be added) 


Take advantage of this 
special offer to buy at 
manufacturer’s prices. 

Everything brand new. 

Ask for the complete 
catalogue from: 

Supply Department. 



MECHANISM CO. 

505 LYGON STREET 
E. BRUNSWICK (N.ll) 
Tel. FM 3711-4. VICTORIA 
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'NEW TURNTABLES 

ULoomtwoxaamam "Craftsman III 

Variable 3-Speed Transcription Turntable 

THE CONNOISSEUR CRAFTSMAN III 3-speed transcription 
turntable has been designed to provide the ultimate per¬ 
formance for both stereophonic and monaural disc 
records. Styled with classic simplicity in black and satin 
silver it is an instrument to exceed the most exacting 
broadcast specification for a laboratory standard tran¬ 
scription turntable in respect of hum, rumble, wow and 
flutter. A heavy non-ferrous 12" lathe turned turntable 
revolves at speeds of 78, 45, and 33£ r.p.m.' A vernier 
control with micrometer adjustment provides a further 
4% variation on all speeds. The large stroboscope fitted 
beneath the turntable platter is illuminated by its own 
internal neon light source, and is viewed through a reflect¬ 
ing mirror making possible the precise adjustment of 
speed and pitch. Requiring the minimum of mounting 
space the CRAFTSMAN III incorporates a precision balanced 
synchronous motor, balanced both dynamically and elec¬ 
trically thus assuring extremely low noise levels and hum 
induction, and will accommodate any make of pickup. 

The motor runs at constant speed on all settings irrespec¬ 
tive of even large variations and fluctuations in the 
supply voltage. No braking action is employed to obtain 
change of speed, and the precision ground large diameter 
idler wheel is retracted in the 'off' position to prevent 
the formation of "fiats." All revolving shafts are hardened, 
precision ground and lapped to a mirror finish and are 
fitted with adjustable bearings, thus ensuring long life 
and constant performance. 


£50 RETAIL 


SPECIFICATION 

Rumble.* 50dbs, when measured at RIAA charac- 
terestics when referred to 7 cm/sec. at 1,000 
cycles. Hum level: less 80dbs. Wow: 0.15%. 
Flutter: 0.1%. Minimum size motor required: 
13i" x 13i" with 33" clearance below. Finish: 
Styled in matt black with satin silver trim. 
Turned aluminium control knobs. 




JL «ovvoif«s9a "Craftsman* 
2-Speed Transcription Turntable 


This turntable has been designed specifically to answer 
the stringent requirements of stereo disc playback and 
in addition provides superior performance for the repro¬ 
duction of monaural microgroove recordings. It con¬ 
siderably exceeds the broadcast specification for tran¬ 
scription turntables in respect of hum, rumble, wow and 
flutter. Craftsmanship and precision combine to produce 
a turntable of lasting quality and superior performance. 
Operating at the two fixed speeds of 33i and 45 r.p.m. 
the full 12" turntable is lathe turned and manufactured 
of non-ferrous material. All revolving shafts are precision 
ground and lapped to a mirror finish and run in new type . 
nylon bearings. These bearings are adjustable so tha't the 
same level of performance may be obtained after years 
of service as that provided when the unit is new. The 
hysteresis synchronous motor employed is dynamically 
balanced and resiliency mounted, making it virtually free 
of vibration with inherent low noise level and low hum 
induction properties. A push button on/off switch and 
neon indicator warning light are also incorporated. The 
motor platform is a heavy zinc alloy die-casting, ribbed for 
additional strength. 


SPECIFICATION 

Rumble: 50dbs. when measured at RIAA charac¬ 
teristics when referred to 7 cm/sec. at 1,000 
cycles. Hum level: less 80dbs. Wow: 0.15%. 
Flutter: 0.1%. Finish: Styled in matt black with 
satin silver trim. Turned aluminium control 
knob. Minimum size motor board required: 
153" x 133" clearance below. 
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Touch,” “Crocodile, Go Home.” 

RCA, Stereo. SL101337. 

Henry Mancini seems to be at his 
sative best when writing music for 
otion pictures or TV shows. His 
>rk for the popular “Breakfast at Tif- 
ny’” and the TV series “Peter Gunn” 
sms to have proved this point. I have 
t yet had the opportunity to see the 
n from which the music on this disc 
is drawn, but, if it is half as good as 
ancini’s score, I imagine it will be well 
•rth seeing. 

The jacket notes tell Us that the film 
rs John Wayne, was made on loca- 
n in wildest Africa and is based on 
i “bring ’em back alive” theme (shades 
Frank Buck). So great is Mancini’s 
ility to heighten screen action that one 
a almost visualise the scenes from 
lich the various tracks are drawn. If 
u are looking for something which is 
th unusual and most enteitaining you 
uld do much worse than give a listen 
this disc. 

Technically, the disc is very good, the 
reo effect being particularly so. I 
agine that many audiophiles will find 
s record is a fine showpiece for their 
rticular “pride and joy.”—(K.W.J.). 


ORCHESTRAL 
VOCAL & HUMOUR 

CHARD HAYMAN Conducts Pop 
Concert In Sound, played by the 
Richard Hayman Orchestra. Stereo. 
Mercury PPS6010. 

Given the task of choosing a dozen or 
orchestral concert-hall favourites, who 
uld have compiled a more sure-fire list 
in the following? “Toreador Song” 
zet); “Ritual Fire Dance” (De Falla); 
ungarian Rhapsody No. 2” (Liszt); 
abre Dance” (Khatchaturian); “Pre- 
le In C-Sharp Minor” (Rachmanioff); 
an Can” (Offenbach); “Marche 
litaire” (Schubert); “William Tell 
erture” (Rossini); “Anitra’s Dance” 
feig); “Danse Macabre” (Saint-Saens) 
d “Prelude in G-Minor” (Rach- 
minoff). 

With these titles, I imagine the disc 
11 find plenty of takers and, provided 
sir ideas are not too expansive, they 
11 be happy enough with Richard Hay- 
an’s presentation of these tuneful, if 
erworked, “evergreens.” 

But the orchestra is not big enough 
d the acoustic surroundings not sym- 
thetic enough to produce the generous 
ttern of sound which most hi-fi 
thusiasts have come to expect for 
usic like this. This type of buyer could 
disappointed. 

Technically speaking, within its some- 
lat limited sound format, the orchestra 
well recorded and well disposed be- 
een the stereo channels. (W.N.W.) 

★ ★ ★ 

)RTRAIT OF SPAIN by Julio Mar- 
tinez Oyanguren. “Parana,” “Guar- 
dame Last Vacas,” “Cai?arios,”“ Pas¬ 
cals,” “Rondo,” “Allegro,” “Minue 
En La Mayor,” “Capricho Arabe,” 
“Recuerdo De La Alhambra,” 
“Rumores De La Caleta,” “Danza 
Espanola No. 6,” “Danza Infantil,” 
“Zapateado,” “Fandanguillo” and 
“El Vito.” Festival, Mono. FL- 
30,798. 

The guitar was first introduced into 
>ain during the Moorish conquest of 
e Iberian peninsula and, after gradual 
odification from its original to its pre- 
nt form, has become the basis of the 
usic of the Spanish people. In every 


country where Spaniards live it is still 
the king of instruments. 

Julio Martinez Oyanguren is probably 
one of the greatest guitar virtuosos to 
come from Spain. After a most success¬ 
ful first appearance in Montevideo he re¬ 
ceived a sensational reception in New 
York’s Town Hall and, through the 
medium of radio and recordings, has 
spread his name and fame even further. 

Oyanguren has not only a remarkable 
technical perfection in his playing but 
has also a deep artistic insight for the 
music he plays. Virtually every Spanish 
composer wrote for the guitar and in this 
disc Oyanguren presents a selection of 
pieces which span some four centuries of 
Spanish music and represents the works 
of the greatest Spanish composers of 
that period. 

The jacket notes list the composers and 
a short, but informative history of each 
piece played. Even if you are not par¬ 
ticularly an enthusiast of either classical 
or guitar music you could do much worse 
than took to this disc, for as light, pleas¬ 
ant background music it is well worth 
listening to. 

Technically it is excellent. (K.W.J.). 

★ ★ ★ 

TRAPP FAMILY SINGS. Farewell 
Concert conducted by Dr Franz 
Wasner. Mono, Festival FL-30,827. 

In a “fairy-tale” story that formed the 
basis of the Rodgers and Hammerstein 
musical “The Sound Of Music,” the 
Trapp family exchanged their villa in 
Aigen, Austria, for a series of setbacks 
and privations that led them ultimately 
to fame on the American concert stage. 

This is a recording from their last 
concert performance—at the New York 


Town Hall—before they retired to their 
600-acre farm in Vermont. 

With only one or two understandable 
duplications from their other catalogued 
discs, they present a program of alter¬ 
nate vocal and recorder items which are 
distinguished, as much as anything, by 
their modest proficiency and their old- 
world charm. With music of more ven¬ 
erable age, this remark applies even to 
their version of “Waltzeeng Mateelda.” 

The recording itself is good, adding to 
the somewhat sentimental value of the 
disc. 

★ ★ ★ 

LOVE WALKED IN, Morton Gould 
And His Orchestra. Arr. Morton 
Gould, Prod, by Joseph Habig. 
Stereo, RCA SL-I6338. 

Delicately, deftly, smoothly Morton 
Gould weaves a sound picture of a doz¬ 
en famous love songs, never at a loss 
for a change of tone color to match the 
mood. 

Nostalgic, soft lights-and-sweet-music 
is this, recorded without a trace of noise 
or distortion. 

“Love Walked In,” “I’m In The Mood 
For Love,” “Let’s Fall In Love,” “Tell 
Me That You Love Me,” “Speak To Me 
Of Love,” “Easy To Love,” “My Silent 
Love” “I Love You,” “Why Do I Love 
You,” “I Love Thee,” “Almost Like Be¬ 
ing In Love,” “I’m Sure Of Your Love.” 

Recommended, if the mood fits. 

★ ★ ★ 

HUGO WINTERHALTER GOES CON¬ 
TINENTAL. Stereo, RCA SL- 
101328. 

Latest of a series in which Hugo Win¬ 
terhalter variously goes “Latin,” 

(Continued on page 118) 




OL STEREO TAPE HEADS !! 
JQF NOW AVAILABLE !! 

These Heads consist of a matched pair of stacked half track record-play elements 
within the one standard case, the same case as the Ultron series. 

Pre-aligned, in-line gaps of extreme accuracy ( .00016 in. gap spacers, alignment is 
so exact that the outputs of both tracks are fully in phase up to 20 kc.) 

Overall separation is better than—45dB. Playback separation—-53d B. 

TWO INCOMPARABLE MODELS:— 

Type TD extended range, each track same as Ultron 15T. 

Type HD extreme range, each track same as Ultron I5HT. 

THESE HEADS ARE BUILT TO THE SAME HIGH STANDARDS THAT HAVE 
MADE L.B. PRODUCTS TAPE HEADS LEADERS IN THE FIELD FOR A DECADE 

Used by Govt. Depts., Universities, Research Depts., Tape Recorder Manufacturers, Telephone 
Companies, etc., and are fully guaranteed for one year. 

RETAIL PRICE LIST 

Type TD and HD (Stereo) .. .. £17/12/ HE2, HE2T (Record-play, commercial Quality 

Ultron 15, I5T, 15L (Record-play high imped- Vu;o h Hn'i 

ancc. extended range, ^OOOiein gap) *9/13/6 

Ultron 15H, 15HT, I5HL (Medium impedance mwv>i« » nn £«/!/ 

extreme range. .00016in gap) .. £9/13/6 “T* denoies up^’r half track, 4” 

Ultron 15S, 15ST, 15SL (High efficiency record lower half track, all others full track (ex- 
,00025in gap).£9/13/6 cept H4 and EH4, which are half track). 

SEND 4/ Postal Note for a copy of MAGNETIC TAPE HEADS, containing full details of all 
heads, including Stereo. High Fidelity Circuits, hints to builders, etc. A FREE COPY WITH 
EVERY HEAD. Copies also at Technical Book Co., Swanston Street, Melbourne. 

Available from Homecrafts Ltd., 290 Lonsdale St., MELBOURNE. 
Healing (Sales) Pty. Ltd., 376-400 King William St. ADELAIDE. 

A. E. Han-old Ltd., 123-125 Charlotte St., BRISBANE. 

Manufactured solely by: 

L. B. PRODUCTS 

95 McDonald Street, MORDIALLOC, S. 12, VICTORIA. XY1596. 

ORDERS BY MAIL PROMPTLY SUPPLIED. Send cheque or money order for immediate 
service. All heads guaranteed for 12 months. Specify if required for “Tecnicorda.” 
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10 VALVE HI-FI STEREOGRAM CHASSIS 


Complete stereo unit comprising dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with 
tone controls and two Mullard 3-3 amplifiers power supply on separate chassis. Supplied with two Magnavox 8WR 
speakers. Power output 4 watts per channel. Frequency response of amplifier 40 to 15,000 cycles. 


£49/15/- 


F.O. 


COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO PLAYIN 

EQUIPMENT IN STOCK 


A COMPLETE HI-FI STEREO < 

SYSTEM FOR ONLY •]> GNS. F.O.K 


CLASSIC RADIO TAKE PRIDE IN ANNOUNCING COMPLETE NE' 
RANGE OF STEREOPHONIC EQUIPMENT 


PLUS THE NEW B.S.R.-UA12 OR GARRARD STEREO CHANGER 

AND TWO MAGNAVOX 8 W.R. HI-FI SPEAKERS GIVING A 
FREQUENCY RESPONSE OF 40 TO 12,000 CYCLES 


14 VALVE HI-FI STEREOGRAM CHASSIS 


Complete tuner and amplifier for stereo, comprising a compact Hi-Fi Stereogram in two units featuring a high gain 


F.C 


dual "wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with tone controls In one unit and £61)/11) f m 
two Mullard 5-10 amplifiers with push-pull outputs and power supply on second chassis. ' ' 

Two pair of M.S.P. Jensen speakers or two Rola 12in dual coned speakers supplied. Power output 10 watts per channel (20 watts). Frequi 
response of amplifier 40 to 15.000 cycles. 

ABOVE UNITS CAN BE FITTED WITH FERGUSON TYPE OP387 GRAIN-ORIENTED TRANSFORMERS GIVING A FREQUENCY RESPOI 
OF 30 TO 25,000 CYCLES AND CAN ALSO BE SUPPLIED WITH THE NEW ROLA 12 PX SPEAKERS. 


UNIT STEREO PLAYMASTER AMPLIFIER No. 4 WITH PLAYMASTER TUNE 


(Amplifier-tuner incorporated in same case.) 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

— SPECIFICATIONS — 

• Output 8 watts per channel (10 watts). 

• Ferguson Output Transformers. 

• Inbuilt Tuner with new EM 84 tuning indicator, frequency coverage 550 
1,600 KC. 

• Valves 4 6GW8—12AU7-—1 6N8-—1 6AN7—1 EM84-—2 1N1763 Rec 
tiers. 

• Supplied in self-contained case finished in beige, hammertone, with bla 
and gold control panel with matching knobs. 

• Switching and input facilities for pick-up—radio, F.M. Tuner and Ta 

Recorder. 

• FULLY GUARANTEED 


Write for Full 
Specifications of 
STEREOPHONIC 
EQUIPMENT OR 
TAPE RECORDED 


ALL UNITS INCO 
PORATE THE NO> 
FAMOUS "MULLARC 
AMPLIFIER & TOh 
CONTROL CIRCUIT 


Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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MODEL TR3 


Incorporating the latest Collaro 
"STUDIO" Deck 
LOOK AT THESE FEATURES: 

QUENCY RESPONSE 

-14000cps at 7i"/s«e. SO-IOOOOeps at 3i"/tac. 

60-3800 cp s at lj'Vsec. 

Six valve amp. rectifier • 2 speakers • Switched negative feed. 
:k equalising for each speed • Output corrected to C.C.I.R. 
ndard • Signal to noise ratio better than 45DB • 4W out- 
• Superimposing • Monitoring through speaker whilst re¬ 
ding • Separate treble and bass. 

Takes 7in spools with lid on. • Tape measuring and caiibro- 

3 motors. Hnq devlc «- 

• Light plana key controls. 

• Weight 29ib. 

• Valves EF86, 12AT7, 6AQ5, 

Pause control. 6BQ5, EM84, 6AU6. 

COMPLETE RECORDER with mike 
3 two track £72/9/-. TR3-4, four track .. £80/-/- 
All Recorders Fully Guaranteed! 


Fast forward and 
1200ft in 65 sec. 


rewind 


price 42 gns. 

INCLUDED IN PRICE: I—Reel of Tape. I —Empty 
spool. I—Acos MIC40 mic. Choice of colours. 
FULLY GUARANTEED. 


LOOK AND 

• Built in MIXER, a must 
for film enthusiasts. 

• 2 speakers, for extended 
bass response. 

• Superimposing. 

• Monitoring. 

• 3W output. 

• Response 40-10,000cps. 

• Fast forward and rewind. 

• Magic eye level indicator. 


COMPARE! 

• Provision for Mic. and 
Radio, P.U. inuputs ext. 
speaker and ext. Amp. 
outputs. 

• Tone control. 

• Speed 3fin/sec. over 3 
hours recording. 

• Weight 191b. 

• Can be used as P.U. 
amplifier. 


MODEL TR5 


IN HI-FI TAPE RECORDERS 




r LAST! A TAPE RECORDER FOR THE CONNOISSEUR FOR ONLY 90 GNS. 


Incorporating the famous "TRUVOX" tapedecks 
HERE ARE SOME OF THE OUTSTANDING FEATURES OF 
THIS TRULY PROFESSIONAL RECORDER 






FREQ. RESPONSE: WOW AND FLUTTER: 

40—20000 c.p.sxat 7\ i.p.s. Better than .15% at 7\ i.p.s. 

40—12000 c.p.s. at* 34 i.p.s. Better than .2% at 3J- i.p.s. 

Tape speeds within ± 1% of stated speeds. 

• HUB LOCKS TO LOCK TAPE- * BUILT-IN MIXER. 

REELS. 


3 SHADED POLE MOTORS. 
INDEPENDENT SPEED 
CHANGE WHEELS. 
INTERLOCKED PUSH BUT¬ 
TONS. 

PAUSE CONTROL. 


• TROPICALISED DECKS. 

• AUTOMATIC STOP (optional 
extra). 

• TAPE POSITION INDICA¬ 
TOR. 


• 2 SPEAKERS, 6 

• 4W. OUTPUT. 

• SEPARATE TREBLE 

BASS. 


4>n. 


AND 


• MONITORING. 

• P.A. FACILITIES. 

• STEREO OUTPUT. 

• PUSH-PULL BIAS OSC. 

• IMV SENSITIVITY. 


lug in units available to make this superb recorder a fully STEREOPHONIC TAPE RECORDER . Fully Guaranteed! 

Microphone included. 


Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W., PHONE UA2I45 
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GP67-1G. A high-quality monaural turnover cart¬ 
ridge with an extended frequency response and 
excellent tracking capabilities. A standard replace¬ 
ment crystal cartridge for most players and 
changers. Replaces HGP37 and GP65 series. 
Standard %" mounting bracket. Improved per¬ 
formance. PRICE: Twin sapphire Styli, £2/18/6; 
Sapphire-diamond Styli, £4/19/6. 


GP67-2G. Similar to GP67-1G, but high-gain 
turnover crystal cartridge, suitable for reproduc¬ 
ing standard and microgroove recordings with 
low-gain amplifier. PRICE: Twin Sapphire Styli, 
£2/3/-; Sapphire/diamond Styli, £ 4 / 4 /.. 


HGP39. Crystal cartridge. Available for stan¬ 
dard or L.P. recordings for use with HGP20 and 
HGP40 Pick-up Arms. PRICE: Single Sapphire 
Stylus, £3/12/6; Single Diamond Stylus, £5/13/6. 


GP71 Series. Cartridge plays stereo and L.P. 
recordings, non-turnover type. PRICES: GP71, with 
Sapphire Stylus, £3/6/-; GP71, with Diamond 
Styli, £5/16/6. 


GP73 Series. Turnover stereophonic cartridge, 
plays all types of recordings. GP73-2: Medium 
output. GP73-5: High output. Available with 
standard y 2 " mounting bracket (type A), or special 
mounting bracket for end mounting (type B). 
PRICE: Twin Sapphire Styli, £3/6/-; Sapphire/ 
diamond Stylus, £7/13/6. 


GP77. Mono HI-UGHT. CERAMIC. Output and 
frequency response: 30 mV/cm/sec. 20-20,000 
c/s ± 3dB. Recommended input impedance: 2 
megohms. Recommended downward pressure: 1.5 
grammes. Compliance: 12 fi cm/dyne. Effective 
mass at stylus tip: 0.9 milligramme. Radius of 
Stylus tip: 0.001". PRICE: £9/19/6 with diamond 
stylus. 


GP77. Stereo HI-UGHT. CERAMIC. Output and 
frequency response:, 30 mV/cm/sec. 20-20,000 
c/s ± 3dB. Separation: 20 dB @ 1 Kc/s. 
Recommended input impedance: 2 megohms. 
Recommended downward pressure: 2 grammes. 
Compliance: 6 M cm/dyne. Effective mass at stylus 
tip: 0.9 milligramme. Radius of stylus tip: 
0.0005", PRICE: £9/19/6, with diamond stylus. 


GP81. Turnover stereophonic CERAMIC cartridge, 
ideal for hot and humid conditions. Plays all 
types of recordings. Universal mounting bracket. 
PRICE: Twin Sapphire Styli, £3/19/6; Sapphire/ 
diamond Stylus, £7/19/6. 

Send now for your copy of tho now A cos prico list. 


GP71 


GP73 



GP81. 


VARIETY FARE-Conl 


AMPLION (a/asia) PT Y. LTD. 

29 Major s Bay Road, Concord, Sydney, N.S.W. 
Phone 73-1227 


Interstate Distributors: E. W. Cornelius Ptv i*h r u. ■ 

nr rr >2^3 

PERTH W A • P m S £;, C M * nzel & Co> ' 1 Campbell Street, WEST 
BRISBANE* QLD Ph ‘ ,ps P,y * L,d ' 458 466 Brunswick Street, VALLEY, 


“Gypsy,” “South Of The Border” i 
“Hawaiian,” this one shows his lik 
| for the “big band” kind of sound, bu 
I sound always tuneful, never harsh 
strident. 

This one is certain, therefore, to plei 
those who have a liking for the “ev 
green” type of popular number and th< 
I are certainly all evergreen material: 

“Anna,” “Melody Of Spain,” Swed 
Rhapsody,” “Fascination,” “Wonderla 
By Night,” “Funiculi Funicula,” “T 
Continental,” “Greensleeves,” “Oh. } 
Papa,” “Never On A Sunday,” “Ms 
[ emoiselle De Paree” and “Volare.” | 
The quality? First rate, 

, ★ ★ ★ 

[ SOUTH OF THE BORDER. The 
ing Strings. Arranged and Conduc 
by Chucho Zarzosa. Stereo, R.C. 
Camden. CAS-98. 

Modest, perhaps, but pleasant is t 
selection of South American Music, 
corded by R.C.A. Camden’s “Livj 
Strings” orchestra, “on location” 
Mexico. 

T ren . esi >” “Malaguen 
l «£ e L fldlE Manicero,” “Poincian 
Taboo, Yours,” “The Breeze And 
Besame Mucho,” and “Brazil.” 
Quality-wise, the disc is right up 
standard, with no trace of surface noi 
™ a _P T sound and nice stereo spread. 

I (W.N.W.), 

, ★ ★ ★ 

THE HIT SOUND From Nashville; T 
Anita Kerr Singers produced 
Chet Atkins. Mono, RCA LI0I2 

^They’re smooth,” I remarked. 

Must remember that one,” said 3 
I teenage daughter. 

a< ^ded my teenage so 
Which adds up to the fact that t 
Anita Kerr singers have quite a univer 
appeal. 

The jacket notes infer that it may hi 
something to do with the atmosph 
and the facilities at RCA’s Nashvi 
studios. Maybe, but I incline to the < 
planation that the Anita Kerr singers 
two men and two women—are just ph 
good! Add an excellent rhythm group a 
Chet Atkins as producer to a vocal co 
bination which has backed so many hi 
and it emerges with a winner of its o\ 
—fun of melody, harmony, rhythm a 
I beautifully round sound! 

Technically the disc can’t be fault 
The titles: “Hey Joe,” “My Last Dat 
Singing The Blues,” “The Old Mas 
Painter,” “You Don’t Know Me,” “Ne 
You ” “Night Train To Memphis,” 

Hold You In My Heart,” “Bye, 
Love,” “Four Walls,” “Oh Lonesoil 
I Me, and ‘Half As^ Much.”—(W.N.V 

I FOR THE NERO-MINDED; Fed 
Nero With Orchestra Conducted 
Marty Gold. Mono, R.C. 
L101324. 

R.C.A. continue their “Young, War 
and Wonderful” build-up for Peter Nei 
with a cover portrait on this album th 
should stir maternal instincts in tl 
female breast. Whether or not such i 
stmcts have anything to do with 
R.C.A. rate the same Peter as the fas 
es *\/ ls * n ^ ar ^ st their catalogue. 

Musically, he combines considerab 
technical facility with a flair for impr 
visation, coloured by his earlier class 
cal training. Most of the time he wo*rl 
against an orchestral backdrop, shape 
to his particular ends and, for thi 
Marty Gold deserves a good deal of th 
I credit. 
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MECHANISM CO. 

505 LYGON STREET 
E. BRUNSWICK (N.ll) 
Tel. FM 3711-4. VICTORIA 


echnically, the sound throughout is 
n and noise-free* 

he titles: “Moon River,” “Dancing 
The Ceiling,” “Don’t Get Around 
ch Any More,” “Little Girl Blue,” 
mething’s Coming,” “My Man’s Gone 
v,” “Ev’rything I’ve Got,” “Let’s Not 
}te A Moment,” “Isn’t It Romantic,” 
sterdays,” “Too Late Now,” “Love 
V Simple Thing.” (W.N.W.) 

★ ★ ★ 

IN CHARLES THOMAS Sings 
Songs You Love. Mono, RCA 
Camden Collectors’ Series, CAM-99, 

rewar, when discs spun at 78 revs, 
minute, the dynamic voice of John 
rles Thomas was little short of a 
ition. 

ut re-recorded to L.P., filtered to 
rate it from the crackles and clicks 
t past era in recording, the famous 
e acquires a rather metallic, mono- 
ms quality, unrelieved by the similar- 
:maciated orchestral background, 
o be sure, old recordings can never 
made to sound like new ones, but 
one sounded so much better with 
bass boost in the amplifier, that one 
iders why, on this occasion, RCA en- 
ers were so heavy handed on the 
rs. 

o, t’s not a bad recording, just un- 
jrous and unflattering to one of the 
generation’s popular singers. If you 
buy it, experiment with your tone 
:rol. 

he songs: “Bluebird of Happiness,” 
’ry Time I Feel The Spirit,” “Song 
My Heart,” “Swing Low, Sweet 
riot,” “Trees,” “In Questa Tomba 
cura,” “O bel Mio Amato Ben,” 
rd Randall,” “Bandemeer’s Stream,” 
anson Triste,” “Softly And Tender- 
“Home On The Range,” “The Last 
ie I Saw Paris” and “There Is No 
th.”—(W.N.W.). 

★ ★ ★ 

ROUGH CHILDREN’S EYES, The 
Limeliters. Produced by Neely 
Plumb. Mono RCA L101302. 

omething of both worlds is contain- 
on this disc, with the adult Lime¬ 
's, in festive mood, providing the 
ical continuity and seventy children 
i Beikely, California, providing the 
rus and the enthusiasm. To describe 
s a children’s sing-a-long would be 
e to the truth—a sing-a-long in which 
yone quite obviously enjoyed them¬ 
es. 

or what they might mean, the track 
s are “This Train,” “Marty,” “Hey, 
my,” “The Whale,” “Grace Darling,” 
)rnington Ride,” “Join The Game,” 
Jad A Mule,” “Lollipop Tree,” “Run, 
le Donkey,” “The Riddle Song,” “Stay 
The Sunny Side,” “B-A Bay,” “Amer- 
The Beautiful” and “This Land Is 
lr Land.” 

k good young-family disc, well re- 
ied.—(W.N.W.). 


JOSH WHITE AT TOWN HALL feat- 
uring Josh White jun., and Beverly 
White. “Outskirts of Town,” “I 
Know Where I Am Goin’,” “Foggy 
Dew,” “Rising Sun,” “Hard Time 
Blues,” “Lass With Hie Most Deli¬ 
cate Air,” “Half As Much,” “Pas¬ 
tures of Plenty,” “What Ya Gonna 
Do,” “Green Grass Grows All 
Around.” Mercury, Mono. MG- 
20672. 

There is not much point in telling of 
the career nor the remarkable talents of 
folk singer Josh White; it has been my 
experience that people are either most 
enthusiastic about his performances or 
they do not like him at all. If you 
cannot recall having heard him sing, you 
will have to listen to a recording and 
judge for yourself whether he suits your 
tastes. 

To those who know his playing and 
singing I can simply say that on this 
disc he is well up to standard, particu¬ 
larly in his fine versions of “Foggy Dew” 
and “Hard Time Blues.” Josh White jun. 
does not appear to have the keen ear 
nor ability to project personality that his 
father has and I thought that the con¬ 
cert audience were being somewhat 
charitable in the ovation they gave his 
rendition of “Pastures of Plenty.” 

Beverly White was very good and 
seems to have inherited much of the tal¬ 
ent of her illustrious father. Her version 
of “Rising Sun” was as good as I have 
ever heard Josh White sen. sing it. 
Josh White sen. plays guitar throughout 
the disc and his method of punctuating 
the vocals with this instrument sounded, 
to me at least, as pleasant as ever. 

★ ★ ★ 

IN THE QUIET OF THE NIGHT. 
Burl Ives. Mono, Festival FL- 
30825. 

What can one say to add to what has 
been said already about Burl Ives and 
his incomparable ability as a folk singer? 

Perhaps it would do a greater service 
to quote the contents: “I’m Sad And I’m 
Lonely” (frontier); “Hush, Little Baby” 
(native American); “Turtle Dove” (early 
English); “Foggy, Foggy Dew” (Irish); 
“Devil’s Nine Questions” (European); 


ACOS CHANGER DUST BUG 


Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICE £ 2-IS-O 

AMPLION (A/SIA) PTY. LTD. 
29 Major's Bay Rd.. Concord, 

N S W PHONE 73-1227 


Wide Range FONOFLUID 
PiCK-UP 


Turnover head for stand¬ 
ard and long play. 
FF2 12in Arm. £7/12/6 
FF3 16in Arm. £7/12/6 

AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED 


Cur. William and Newcastle si s<( Pvrth. 


Australian 

Distributors: 


★ High-fidelity models 
with foam suspension. 

★ High-quality, heavy-duty models 
with special suspension. 

★ General-purpose models. 

★ Stereo models. 
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FERGUSON 
hi quality fjp 


% 


f INSTROL 
means 
I QUALITY 

in components end workman¬ 
ship. Instrol Paymaster HI-FI 
equipment manufactured, ser¬ 
viced, and distributed by 
Broadway Electronics Pty. 
Ltd., 206 Broadway. BA4891. 


ASSURES HIGHEST 


FERGUSON 

TRANSFORMERS 


transformers 
used in the new Instrol Unit 
Playmaster No. 4. I-PFI555F, 
2-OP4I2, I-F2/I50. 

Manufactured by Ferguson 
Transformers Pty. Ltd., 

331 High St., Chatswood. N.S.W. 


COMPLETE RELIABILITY. AND FINE AUDIO REPRODUCTION ££ 
































The BEST — 
at the price 
of a compromise 



Harman Kardon Stereo Recital 

The Harman Kardon Stereo Recital is the finest integrated 
stereo amplifier tuner available — yet costs no more than 
so called ‘‘Budget priced” units which often offer less 
quality and fewer features. 

• Separate, friction clutched, bass and treble controls 
for each channel. 

• Unique Stereo blend control to give exactly the right 
separation. 

• Special, illuminated, power switch allows equipment to 
be switched on or off without disturbing any controls. 

• Built in aerial. Twin 15 watt amplifiers. 

• Separate controls for tuner and amplifier functions. 



The Thorens TDI34 

The Thorens TD134 gives performance figures better than 

N.A.B. transcription requirements, yet is priced lower than 

inferior pick-up — turntable combinations. 

• Unique two stage belt and idler drive (the same drive 
system as in the famous TD124, the finest turntable 
made). 

• All components finished to exact tolerance with typical 
Swiss craftsmanship. 

• Four speeds, precisely controlled with special adjustable 
magnetic speed control. 

• Tone arm accommodates all cartridges, has adjustable 
weight (down to 2 grams), plug in head and adjustabli 
tracking angle. 

• Auto-stop may be locked out or tripped at will. 

Need we say more? For better quality at the some price 

call, write or phone Arrow . . . 


ARROW ELECTRONICS 


PTY. LTD. 


A member of the A.E. group. 


422-4 KENT STREET, 
SYDNEY. 

Telephone: BX 6731 



Now you can take home th« latest tape recorder for only £10 
deposit and very easy terms. Free of interest terms for Sydney 
metropolitan area only. 


rniLir> I Arc KtvUKDEK ¥¥ gns. 

Hours of music and enjoyment are yours with this remarkable Philips 
tape recorder. Frequency range 50—14,000 c.p.s., speed 31 i.p.s., 
push-button controls, plus extended bass and treble range for glorious 
hi-fi reproduction. Add 25/ air freight N.S.W.—other States extra. 


PHILIPS STEREO TAPE RECORDER 199gns. 

This recorder is the model for the true connoisseur. With full 
stereophonic record end playback it is simplicity itself to op¬ 
erate, yet has these power-packed features: Automatic push¬ 
button operation, three speeds and four tracks, separate 
monaural and stereo tone control for each channel. Two- 
directional stereo microphones, three outputs for stereo 
reproduction, full mixing and dubbing facilities. 


PHILIPS TRANSISTOR 65gns. 

This machine will run on ordinary torch batteries 
and is completely portable, features: 2 tracks, bat¬ 
tery level indicator, record level indicator. Up to 
one hour uninterrupted hi-fi music on one spool 
(2 hours per tape.) Add 15/- air freight N.S.W.- 
other States extra. 


387 George Street, 
SYDNEY. BX337I. 

(2 doors from Kodak 
House.) 




INDUSTRIES 
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NEW READERS' DIGEST ALBUM 


TC^OR the vast army of “middle- 
a brow” music lovers ‘‘Readers’ 
Digest” has recently made available 
his new album, “POPULAR MUSIC 
That Will Live Forever.” On the ten 
12-inch LP’s (or L.P. stereos) which il 
ontains, are recorded some 140 items 
vhich, in their various fields, have 
von recognition as music which will 
lot readily be forgotten. 

The album contains two records 
levoted to concert favourites like the 
Die Fledermaus” Overture, Bach, 
jounod’s ‘‘Ave Maria,” “The Ritual 
7 ire Dance,” “Humoresque”—twenty 
n all. Nor are these a motley array 
>f re-issues; they are new multi-chan- 
lel recordings by RCA of the New 
ymphony Orchestra of London tin¬ 
ier Rene Leibowitz. 

There are two records of film hit 
hemes, generously orchestrated and 
eaturing, amongst others, Leon and 
darie Goossens. 

Band music is presented, on record 
, by the Regimental Band of the 
British Guards, while records 6 and 
contain Music for Dining and 
dusic for Relaxation, with emphasis 
n the “singing strings.” 

If it’s dancing — or dance music 
ou want—then record 8 contains a 
alf-dozen famous waltzes while, 
rom 8 and 9 also, you can take your 
dck of Latin rhythms and tuneful 
oxtrots. 

Last, but not least, record 10 con- 
ains a full program of top-quality 
ng-along with the Michael Sammes 
ingers, familiar on another label. 

If you want more detail than this, 
Leaders’ Digest are well able to assist 
dth brochures, in their chrracteristic 
shion. 

But how do they rate technically? 
<tq the records good, bad or indiffer- 
nt? Frankly I haven’t listened to 
very track as yet but I did spend a 

r The Nightingale Sing” (English); 
i Thousand Miles” (frontier); “Po’ 
’ (American west); “Cockle Shells” 
ttish); “No Wood Fire” (German); 
>by Dunbar” (Scottish); “Cowboy’s 
ent” (American west); “Git Alons 
Dogies”; “Down In The Valley” 
erican); “From Here On Up % The 
Don’t Get Any Higher;” “Saturday 
it” (Negro); “Wake, Nicodemus” 
II War). 

le quality throughout is good, 
gh the critical ear might notice a 
t variation in the balance of differ- 
tracks, indicating compilation of the 
ram from a variety of sources. 

★ ★ ★ 

4ER AND JETHRO AT THE 
CONVENTION. Mono, R.C *A. 
LI01309. 

> make this record, Homer and 
^o set themselves the not-inconsid- 
le task of entertaining the guests at 
annual Country Music Association 
juet — guests who could be reckon- 
as having heard most stock lines 
jokes. 

lat they succeeded is not in doubt, 
gh a big proportion of the laughs 
e from what one might euphemisti- 
r call “adult humour.” 

with the mixture of rehearsed and 
itaneous gagging, often at the ex- 
5 e of individual guests, are a num- 
of send-ups of pop songs, backed 



whole evening sampling tracks on 
each of the twenty sides and not a 
bad one or an indifferent one did I 
find. Every track yielded good, clean 
sound, with no hint of distortion or 
noise. 

This was for the stereo version, 
and I have no reason to believe that 
the mono would be any less com¬ 
mendable in its own right. The stereo, 
by the way, is of the straight, honest- 
to-goodness variety, with little hint of 
stereo gimmickry. 

As might be expected, the discs are 
well presented, each one in a separate 
plastic sheath and envelope, bound 
between stout decorative covers. A 
large 32-page booklet contains the 
information about items, composers, 
etc., the whole lot packaged for de¬ 
livery in a cardboard carton. 

In short, for what it is supposed to 
be—a treasury of popular music— 
Readers’ Digest and RCA have come 
up with an offer which it is difficult 
either to criticise technically or to 
refuse financially at £14/15/ for the 
complete package. 

Recommended. (W.N.W.) 

in expert — if gimmicked fashion — by 
the Anita Kerr Quartet, Boots Ran¬ 
dolph. and the “Hub Caps.” 

On the other hand, if you’re keen 
just on these crazy song send-ups, you 
can have a whole dozen of them on 
HOMER AND JETHRO STRIKE 
BACK. Mono, R.C.A. Camden CAM- 
97. 

The titles which DO refer to living 
songs are: “Mister Sandman,” “Let Me 
Go. Blubber,” “Oh My Pappy,” “Gone,” 
“Oh Babe!”; “Sound Off,” “The Battle 
Of Kookamonga,” “Li’l Ole Kiss Of 
Fire,” “Unhappy Day,” “Too Young,” 
“I Really Want To Know,” and “Does 
The Chewing Gum Lose Its Flavour.” 

Quality in both cases is good. 

^ 

THE ALVIN SHOW. Alvin, Simon, 
Theodore With David Seville, Mono, 
Liberty (EMI) LRP3209. 

Here’s more fun with the inimitable 
chipmunks with the emphasis, this time, 
on cartoon-like episodes and situations. 
The chipmunks’ encounter with Mrs 
Frumpington, the square, provides the 
best laugh on side 1, while “guest artist” 
inventor Albert Crashcup makes his con¬ 
tribution on Side 2. 

This isn’t as good value, to my mind, 
as “Around The World With The Chip¬ 
munks,” reviewed recently, but it’s not 
a bad effort, nevertheless. 

Quality-wise, the disc is excellent. 


WE HAVE MOVED 



NOVA 


"THt FIRM YOU CAN TRUST" 

NOW AT 

101B BATHURST ST. 

(opp. St. Andrews Chapter House) 

PHONE 61-8350, o.h. 94-8094 


Specialists in Tape Recorders and 
Dictation Machines since 1949 

FIRST IN AUST RALIA 

EVERY known moke of 
recorder stocked, NEW ond 
USED from !9 gns. 
GRUNDiG, TELEFUNKEN, 
NATIONAL, AWA, PHILIPS, 
NOVA, FARO, ELIZABETHAN, 
LOEWE OPTA, UHER, AKAI 
Battery and Mains Operated 

Best Trade-ins, Keenest 
Prices, Terms, Hire. 
Prompt Service to oil Makes 
at Reasonable Prices 
Repair Dept, on premises 


OPENING SPECIALS:— 

ELIZABETHAN: 'POPULAR' 
2 Track 49 gn. 4 Track 59 gns. 
TT3 Three Speed __ 85 gns. 
NOVA CORD (imp.) 2 speeds 
55 gns. 

KOERTING 128 STEREO 4 
TRACK. 129 gns. 

6 months warranty on all new 
recorders 

Not gimmicks, but proven 
and trusted high class brands. 
The largest selection of 
recorders in Australia. 

Compare prices, service, range, 
you con't buy better than from 

‘Nova tape’ Pl y. Ltd. 

WANTED URGENTLY! 

Good used Tope Recorders, 


FOR TRANSFORMERS 
SURGE-SUPPRESSORS 
FOR PROJECTORS, ETC. 

NOYA ELECTRICAL PTY. LTD. 

311 SUSSEX ST., SYDNEY. 26-SI 38 
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New Development 

tv AVharfedale 

. . . leaders in the loudspeaker field 


Latest scientific advances in the field of materials and 
construction are features of the new, outstanding 
range of speakers recently released, which include the 
following models: 


RS/12/DD 


New Lint—Very low bass resonance—Double Diaphragm- 
Synthetic centring device — Ceramic magnet — Die cast 
chassis—Foam edge damping — One-piece HF flare and 
dome—Soft, heavy main cone with wool fibres—Airtight 
impregnated roll surround. 


Specifications: 


Fundamental Resonance 
Frequency Range 
Flux Density 
Total Flux 

l%in. dia. Centre Pole 


25-32 c/s 
30 c/s—l5Kc/s 
14,000 gauss 
156,000 maxwells 


Super 12/RS/DD 

Employs a double diaphragm assembly and this new con¬ 
struction brings the well-known Super 12 unit to a new 
peak of performance and makes it suitable for use in 
enclosures down to 2 cu. ft. in volume. The powerful 
Alcomax III magnet gives maximum sensitivity and excel¬ 
lent transient response. '* 



Aluminium Voice Coil 

Impedance 12-15 ohms oi 

Maximum Input 15 watts r.m.s 

30 watts pe< 

Roll surround and double diaphragm. 


Specifications: 

Fundamental Resonance 
Frequency Range 
Flux Density 
Total Flux 

l%in. dia. centre pole 
Aluminium Voice Coil 
Impedance 
Maximum Input 

Roll surround and 


25-30 c/s 
25 c/s-15 K 
17,000 gauss 
190,000 max> 


12-15 ohms < 
20 watts r.m 
40 watts p 
double diaphragm. 


Also Available: 


Brief Specifications 

Super 8/RS/DD 

Super 10/RS/DD 

Golden 10/RS/DD 

Frequency Range 

Flux Density 

Centre Pole 

Voice Coil 

Impedance 

Maximum Input 

40 20,0<xTc/s 

14,500 oersteds 
lin. dia. 

Aluminium 

10-15 ohms only 

6 watts r.m.s. or 12 watts peak 

f ■ -y- 

Roll surround and double diaphragm 

30-20,000 c/s 

16,000 oersteds 
lin. dia. 

Aluminium 

10-15 ohms only 

10 watts r.m.s. or 20 watts peak 

Roll surround and double diaphragm 

30-20,000 c/s 

14,500 oersteds 
lin. dia. 

Aluminium 

10-15 ohms only 

8 watts r.m.s. or 16 watts pe 

Roll surround and double diaph 


AVAILABLE FROM ALL HI-FI DEALERS THROUGHOUT AUSTRALIA 


For further details of the current 
full range of Wharfedale Loud¬ 
speakers, mail this coupon. 


Please send me the Wharfedale 
Brochure SC. 


INTERSTATE DISTRIBUTORS 

NEW SOUTH WALES: Audio Engineers Pty. Ltd., 422 Kent Street, Sydney. Tel.: 29-6731 
SOUTH AUSTRALIA: L. S. Wise Ltd., 196 Gilles Street, Adelaide. Telephone: 8-5618. 
QUEENSLAND: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane Tel.: 58-1014. 
WESTERN AUSTRALIA: Athol M. Hill, 842 Hay Street, Perth. Telephone 21-7861. 
TASMANIA: K. W. McCulloch Pty. Ltd., 94 Cameron Street, Launceston. Tel.: 2-5322. 


Name 


Australian National Distributors: 


Address 


Simon Gray Pty . Ltd . 

28 Elizabeth Street, MELBOURNE, Victoria. Telephones: 63 8211, 63 8166 
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THIS MONTH'S POPULAR JAZZ 


LABIES OF BIRDLAND, Ella 
Fitzgerald. "Lullaby Of Birdland,” 
“Rough Ridin\” “Angel Eyes 
“Smooth Sailing/’ “Oh, Lady Be 
Good,” “Later,” “Ella Hums The 
Blues,” “How High The Moon,” 
“Basin Street Blues,” “Air Mail 
Special,” “Flying Home.” Festival, 
Mono. FL-30818. 

la Fitzgerald first made her debut on 
jazz scene in 1937 with the famous 
Webb orchestra. Through the 
s she has continued to develop her 
with the changing picture of jazz 
she is now known as ‘The First 
of Jazz” a title which, in my 
ion, she throughly deserves, 
le numbers she does on this dies are 
up to her polished standard and in 
we have the opportunity to listen to 
presenting a variety of the styles 
h have distinguished her career. The 
>ish “scat singing” style, with which 
set the musical world on its ear in 
, can be heard in “Lady Be Good” 
“How High The Moon” while, in 
jgh Ridin” and Smooth Sailing,” she 
out with some lyricless riffs and 
a masterly inventiveness that 
Id put many practised musicians to 
le. 

schnically the disc is excellent and no 
need be felt on this score. If you’re 
■lla Fitzgerald fan what more could 
ask? (K.WJ.) 

it it i r 

|RY MULLIGAN AND THE JAZZ 
BAND ON TOUR: Guest Soloist 
Zoot Sims. “Go Home,” “Bar¬ 
bara’s Theme,” “I Want To Live,” 
“The Red Door,” “Come Rain Or 
Come Shine,” “Apple Core,” “Go 
Home.” Verve, Mono. V-8438. 
le numbers on this disc represent 
of the best from a series of tapes 
ded in Milan, Berlin and Santa 
ica in California. This is big band 
srnist jazz and, as one would expect 
Gerry Mulligan, is extremely good. 
1 the audience applause which has, 
sual, been left in for effect, the 
p apparently found favour with the 
pean jazz fans. 

l interesting thing about this disc is 
way in which the band has appar- 
reacted to the mood of their aud- 
is. In Berlin their sound is sombre, 
they sense the apprehensiveness of 
dded city which is in direct contrast 
le bright and uninhibited sound of 
Milan (Italy) concert. 

Santa Monica it is obvious that 
are striving for the “tops” in per- 
Dn, for many of their friends and 
w musicians are present in the 
ence. 

ehnically the disc is quite good, in 
of the varying conditions under 
h it was recorded. This is one disc 
h, I feel, no ardent jazz fan should 
(K.WJ.) 

★ ★ ★ 

L TROMBONE, Curtis Fuller and 
The Jazz Clan—Freddie Hubbard, 
Jymie Merritt, Cedar Walton, Jim¬ 
my Heath, G. T. Hogan, Jim Cobb. 
“The Breeze And I,” “Dear Old 
Stockholm,” “Ladies Night,” “The 
Clan,” “In the Wee Small Hours Of 
The Morning,” “Newdles.” Impulse, 
Mono. IL-30785. 

tos is modernist jazz but from what 
ars to be the pre “hard bop” school. 
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Except for some obviously arranged har¬ 
mony parts, mostly at the beginning and 
ending of the numbers, the group freely 
improvise their way through the six 
tracks on this album and show that they 
are no mean technicians. 

Curtis Fuller has a delightfully mel¬ 
odic way of phrasing and I found his 
wide tone and slow controlled vibrato 
particularly pleasing. It is not always 
that the title of an LP fits the musical 
content so exactly as does this one. 

Technically the disc is quite good, 
though there was a trace of noise and 
some very slight distortion on the inner 
tracks of my pressing (K.W.J.) 

★ ★ ★ 

THE BRIDGE, Sonny Rollins with Jim 
Hall, Bob Cranshaw, Ben Riley and 
H. T. Saunders. “Without A Sortg,” 
“Where Are You ” “John S.,” “The 
Bridge,” “God Bless The Child,” 
“You Do Something To Me.” RCA, 
Mono. L-101310. 

Sonny Rollins is probaly one of the 
most controversial and influential figures 
to appear on the jazz scene for some 
time. In 1959, when he was at a peak 
of his career, he retired from active par¬ 
ticipation in jazz to devote time to prac¬ 
tising and an examation of the direc¬ 
tion in which his playing was headed. 
His return in 1961 was greeted with 
much enthusiasm and, in fact, RCA have 
just recently signed him to a £A22,000 
contract, the highest fee ever paid a jazz 
recording artist. 


Though he is of the “hard bop” school 
and a jazz modernist his playing is in 
direct contrast to the Ornette Coleman 
group reviewed elsewhere in these col¬ 
umns. Improvisation and sponaneity are 
the key words to describe his perform¬ 
ances and yet he leaves many signposts 
pointing to the melodic line and seems 
to prefer a rhythm section which lays 
down a solid and swinging beat. 

It seems that we can expect many more 
albums of his work and I, for one, will 
look forward to them with the greatest 
pleasure. Technically the disc is excel¬ 
lent. (K.WJ.) 

★ ★ ★ 

THIS IS OUR MUSIC, The Ornette 
Coleman Quartet. “Blues Conno¬ 
tation,” “Beauty Is A Rare Thing,” 
“Kaleidoscope,” “Embraceable 
You,” “Poise,” “Humpty Dumpty,” 
“Folk Tale ” London, Mono. LTZ- 
K-15228. 

This, I’m afraid, is one of those discs 
which appeals only to the enthusiasts of 
“far out” modernist music. Though I 
have listened to it several times I was 
unable to find a single track which gave 
me any sense of real enjoyment. 

There is no doubt that the individual 
members of the quartet have worked 
hard to perfect their unusual type of 
“music” and individually they appear to 
have good techniques, though I don’t 
like the rather rough tone and “lost 
soul” sound which Coleman produces 
from the alto sax. If you are a jazz 
enthusiast, you could judge the standard 
of their performance by listening to 
“Beauty Is A Rare Thing.” Technically 
this disc is good and well up to mod¬ 
ern standards. (K.WJ.) 





MISTY 


Af: M, 



EQUAL TO WORLD QUALITY AND SPECIFICATIONS 


GALLING ALL GRAMOPKILES 

B E W A B E I 

• Are you paying top prices for less than top quality? 

• EKCO-STYLUS, is an Australian-made needle, conforming 
absolutely to world standard specifications. 

• EKCO-STYLUS is also a guaranteed needle, offered in every 
corner of the Commonwealth at a nationally advertised, 
standard price. 

• if you pay for the best, make sure you obtain 
the best! 

I insist on the brand-name you can trust 

“EKCO - STYLES” 


Manufacturers 

ERNEST KUENZEI ITY. LIMITED, 

60 HUNTER STREET, SYDNEY, N.S.W. Phone BW699I 
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MASTER ELECTRICS m. lid. 


A WHOLLY OWNIC 
SUBSIDIARY OF 
MOTOR SPARES 
LTD. 



RADIO DIRECTION 
FINDER MODEL RN381 

Ideal for small boats, etc. Operates from 
4 torch cells, which will give months of 
service. 

Three bands are provided, as follows: 

The Beacon Band—200 to 400KC (Band B) 
enables reception of Aircraft and Marine 
Beacons. 

The Broadcast Band—535 to 1605KC (Band S) 
for reception of all broadcast band stations. 
The Marine Band—2-2 to 6.5 MC (Bland M) 
reception of broadcasts from other craft 
and shore stations. 

The set uses 9 transistors. 1 diode and 
1 thermistor and has a rotary rod antenna 
for direction finding on cither beacon or 
broadcast bands. 

A telescopic aerial is provided for reception 
on Marine Band. 

By use of the efficient tuning meter in 
conjunction with sensitivity, control rotary 
antenna and compass card, it is easy to plot 
your position on a chart and the set can be 
used for homing when required. 

Also, this receiver is excellent for reproduc¬ 
tion of programs from broadcast stations for 
entertainment. 

Price is very reasonable at 59«nx plus freight. 

Weight is 11 lb Packed. 



PIONU STEREOMASm 


Pioneer SM-B160 Sterophonic Amplifier with 
2 BC Tuners. I S/W Tuner, 

Specifications: 12 valves (4 6BM8. 2 6AV6. 
2 6BA6. 2 6BE6, I 5AR4. 1 6GE12). 

Each channel uses 2 6BM8 valves in push- 
pull. giving maximum output of 9 watts 
per channel. 

Frequency range: 20 to 20.000 e/s plus 
— 1DB. 

Voltage Gain 42DB. 

S/N Ratio 60DB. 

Residual Noise: Below 3 mv. 

Cross Talk. 50DB 1000 C/S. 

Input Terminals: Phono (Crystal) Input. 
80MV for max. output. Aux. Input 80MV 
for max. output. 

Output Terminals: 16, 8 and 4 ohms on 
each amplifier. 

Tone Control: Separate Treble and Bass Con¬ 
trols are provided, giving range as follows: 

50 c s plus minus 12 db. 

10.000 c/s plus minus 12 db. 

Two separate radio tuners are incorporated 
to operate on the broadcast band and enable 
the operator to receive simultaneously two 
stations each broadcasting one channel of a 
stereo program. In addition, one tuner has 
a shortwave band of 3.8 to 12 MC S, This 
is a really high-quality amplifier. It can 
bo heard at our showromos in Melbourne. 

Price is only £63/*/. 

To match this urtit, we can supply n large 
variety of Turntables, Pick-ups. etc. These 
include the Laberaft range of turntables. 
B. and O. pick-ups. Acos pick-ups, B.S R. 
turntables and changers. Philips players. Gar¬ 
rard players and changers. Collaro. etc. 

We also have Bass reflex boxes to suit 
8MX Roia Speakers, for £9/10/ plus tax. 

CS8A Pioneer Sin Box, complete with 8in 
two-way Speaker. 16 ohms VC. 50-16 000 ens, 
power output 6 watts. £17/11/ including 
sqlcs-tax. 

CS-12A Pioneer 12in Box. complete with 
12in CO-axial Speaker—16 ohm* VC. 

Response 45-16,000 cps. 

Power output. 20 watts. £54/8/ each. 

Price lists of stereo equipment are available 
on request. Please write for ^ame if you 
are interested. 



WIZARD MODEL 200H 
MULTIMETER 


Ranges: 

DC voltage 0-5. 25, 50, 250, 500 and 2.500 
volts sensitivity:. 20.000 ohms per volt AC 
voltage 0-10. 50, 100, 500. 1.000 sensitivity. 

10.000 ohms per volt. 

DC current; 0-50 Micro-amps 2.5ma ,250ma. 

Resistance 0-60,000 ohms 0-6 megs. 

Capacitance lOmmfd to .001 to .1 mfd. 

Decibels—20 to plus 22. 

Weight 4oz. 

Price only £5/4/8 and 12Vi per cent sales- 
tax. Total £5/17/9 plus freight. * 



HIOKI MULTIMETER 
TH - P60 


A pocket-size Multimeter, 

Size only 2% x 4 x I Vi. 

Bakclitc base. weighs lOoz. Sensitivity 

2 000 O.P.V. Ranges 0-5, 50. 250, 750 A.C. 
Volts: 0-5. 50. 250. 750 D.C. Volts: 0-250ma 
DC Current: 0-100.000 ohms resistance. 

Price only £2/10/ plus 12Vi per cent 
sales-tax. 

Total price £2/16/3. 


PIEZO CRYSTAL 
MICROPHONES 



(■# 


MODEL BM3 (Illustrated) 

Response 100 to 8-000 cps fitted with 6ft of 
cable and phone plug with on-off switch. Can 
be used on stand or for hand use. 54/* 

Model I.M4. Frequency response 100 to 600 
c/s with cord and miniature phone plug. 
Price 18/6. 



MODEL SM 2 (Illustrated) 

60-8,000 cps fitted with 6ft cable and phone 
plug. This is a really versatile microphone, 
suitable for attachment to any stand. Price 
only 42/. 

MODEL LM 1 

Response 100 to 8 000 cps. Chrome-plated 
finish with 6ft cable. A very popular model. 
Price only 25/. 


★SPECIALS★ 


1. 9 Volt D.C. 4-speed Record Player 
Units. Consists of Motor and Turn¬ 
table with Crystal pick-up, 2 
sapphire styli and automatic stop 
Well known English make. These are 
worth £9/10/, our price only 
£3/10/. 

2. 240 Volt A.C. 4-speed Record 
Player. Motor with Turntable. Also 
supplied is a matching pick-up with 
crystal cartridge and 2 sapphire 
styli. A very good bargain al 
£5/19/6. 

3. Manufacturers’ type vertical mourn 
transformers. Brand new 40ma with 
180 volt aside secondary and 6.3V 
filament winding at 2 amps. Primary 
240 Volts. Two-hole mounting. Ar 
excellent buy at 19/6 plus 25 pei 
cent sales tax. 

4. 50ma transformers similar to above 
but with 225 volts aside secondary 
Price only 24/ plus 25 per cen 
tax. 

5. A few only lOOma transformers 28 
aside with 1-6.3V and 1-1 volt fila 
ment winding vertical mount. Price 
only 37/6 pr. 

6. 4-speed Record Changer of lates 
design with crystal cartridge and 
sapphire styli. Well known Englisl 
make, brand new and guaranteed. 
Price only £9/19/6. 

7. Stereo Changer, as above. Price onl> 
£10/19/6. 

8. Germanium Diodes. English make 
Brand new and perfect. Ideal foi 
use in crystal sets, transistor port 
ables, etc. Only 3/6 each. 

9. Bargain in Silicon Diodes. These art 
for use as voltage doublers in TV 
sets, amplifiers, etc., and also usefu 
as replacement rectifiers in A.C. am 
Battery Portables. Will operate ot 
any current up to 400ma. Specia 
reduced price 8/9 each. 

10. Aluminium Chassis undrilled. 

5 x 3 x 2in. 7/8 13 x 7 x 2V$in, 15/ 

6x4 x 2in, 8/8 13 x 10 x 2V*in, 18/ 

8 x 5 x 2^in, 10/4 13 x 8 x 3in, 22 /< 

10 x 6 x 2»^in, 12/7 17 x 10 x 3in. 25/ 

8 x 5 x 2Hin. 10/4 17 x 12 x 3in, 27/< 

11 x 8 x 2 Vi in. 15/4 

11. Brand new 5in speakers. Well knowi 
make, 25/ each. 

12. Brand new heavy magnet 5ii 
speakers as above, 30/ each. 

13. Single Magnetic Earpieces. As use< 
in all small transistor Sets. Complet 
with cord and plug. 8 ohm and 1 
ohm impedances available. Usua 
price 12/6. Our price 5/9 each. 
Special price for quantity. 

14. Single Crystal Earpieces, high im 
pedance, ideal for crystal sets, etc 
With cord and plug. Price only ll/i 
each. 

15. Standard size Japanese Meta Phoni 
Plug and Jack. Price only 5/6 pr. 

16. Chieftain 4 Watt amplifier designed fc 

good reproduction of records, etc. Twi 
can be used for Stereo. A.C. switcl 

tone and volume control provided and 
ohm output transformer is incorporated it 
the amplifier size 6 x 4'^ x 6in. Pric 
only £9/10/. This price does not inctud 
speaker or record player. Speakers t< 

match amplifier bin in two-tone leather 
ette. covered box, only 69/6. 


SPECIAL NOTICE 


All parcels sent Registered Post unless other 
wise stated. Postage or Freight must be in 
eluded with order. 


547 ELIZABETH STREET, MELBOURNE — Phone 30-027 

BRANCHES THROUGHOUT VICTORIA AND RIVERINA. 
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\MATEUR BANDS WITH BILL MOORE 


NEW BALLOON-TYPE SATELLITE 

idio amateurs will endeavour to bounce signals from the new Echo 
illoon Satellite, soon to be put in orbit. It will provide an opportunity 
for extended work on the very high frequency bands. 


E prospects of amateur communication via 
he new passive communications satellite Echo 
(soon to be launched) wi l create as much 
;st as did the OSCAR satellites project. Echo 
is scheduled to be fired from Vanden- 
Air Force Base, around October. 

!io I, launched in October, 1960, is still in 
and was seen from Sydney on a number 
ccasions during late August and September, 
e original Echo sate.lite is no longer a 
e, reducing its value as a reflecting medium. 

A12 will be a 135-foot diameter inflated 
e constructed of laminated aluminium and 
be launched in a circular polar orbit of 
iximately 800 mile altitude. Amateurs have 
requested to co-operate in the project by 
ting news of reflection working or reception, 
lite Ionisation Phenomena — production of 
lecting region or cloud due to the passage of 
satellite through ionised parucits — *»ou.u 
de the best chances of bounce working, 
ppler shift of signals being reflected, it is 
ated, could be up to 75 Kc/s with most 
ng at 20 to 40 Kc/s from the transmitted 
1. It will be necessary to tune the band 
an amount. 

phael Soifer, K2QBW, in QST, calculates 
144 Mc/s signal reflections should be pos- 
depending on a number of factors. Ama- 
whose stations have recorded tropo-scattei 
ing at 500 miles distance should have a good 
:e of establishing contacts via a bounce 
Echo A12 and its trails. Chances of work- 
on 50 Mc/s would be even greater. 

LMG, who recorded a contact with K2GQI 
Shot-put IV, will lead a research group on 
Mc/s Echo techniques in conjunction with 
launching. He will make any information 
ned immediately available. He, too. has 
lated that the satellite will take long enough 
iss through the beam of a fixed antenna to 
it two-way working for normal certificate 
t. Procedure would have to be modified from 
al working. Schedules would have to be 
ged and something similar to meteor scat- 
echniques would have to be adopted. It 
not be necessary to follow the satellite with 
ntinua.ly moving antenna. 
t>ital predictions covering Echo A12 passing 
the U.S. will be broadcast over WIAW. 
seas amateurs can obtain orbital informa- 
for their own areas direct from R. Soifer, 
3W, 3 Ames Street, M.I.T., Cambridge 39, 

e satellite will carry two beacon transmit- 
operatmg on 136.1702 and 136.1738 Mc/s. 
nding on the position of the satcl.ite, one or 
of the transmitters would be audible with- 
:hangc of receiver tuning. The beacons will 
the locating of the satellite and in lining 
ntennas. 

1962 R.D. CONTEST 

E official opening ceremony of the Wireless 
Institute of Australia’s 1962 Remembrance 
Contest was performed by His Excellency 
Governor of Western Australia, Lieut.-Gen- 
Sir Charles Gairdner, K.C.M.G., K.C.V.O., 
E., C.B., K.St. J., who was in- 

«ced by the president of the West- 

Australlan Division, Ron Hugo, 
KW. A tape of the ceremony was 
icast throughout the Commonwealth from the 
us official divisional WIA stations just prior 
he commencement of the contest at 1800 
EAST on August 18. This contest was the 
annual R.D. contest conducted to perpe- 
the memory of Australia radio amateurs 
fell in World War II. 
s Excellency stated that it was appropriate 
his year’s contest to be opened from Western 
alia, as in November, Perth would be the 
* of the Commonwealth Games, and it also 
wed the holding of the WlA’s Federal Con- 
on in that city, the first for 25 years. 

Charles spoke, too, of the increased status 
te radio amateur and the world recognition 
\c amateur service, the work of the Wireless 
tute of Australia as the official voice of the 
amateur and the service generally. 

the 1,800 amateurs licensed at the out- 
c of war in 1939, some 1.000 served in the 
ed Services, and many of the remainder were 
schnical positions, contributing to the country's 
effort. 

s Excellency discussed the ability and de- 
of the amateur at all times to keep his 
>ment up to date and the service’s willing- 
to serve in all emergencies. Amateur radio 


also promotes a better understanding between 
people of many nations and can do much to 
foster goodwill Sir Charles then declared the 
1962 R.D. contest open. 

Ron, VK6KW, read the honour roll, the names 
and call signs of those amateurs who gave their 
lives during World War II. 

In conclusion Ron read Binyon’s “Ode To The 
Fallen.” It was an impressive ceremony, in keep¬ 
ing with the spirit of the R.D. contest. 

From the scheduled opening time there was 
plenty of activity, with amateurs endeavouring to 
see that their division would be the winner of the 
perpetual trophy. Conditions were quite fair 
for the 24 hours contest period. Mr Cook, of 
the Ionospheric Prediction Service, provided a 
special review of likely propagation conditions 
and MUF’s out of Sydney. 

There will certainly be some high individual 
scores, but it would appear that generally tallies 
wou.d be down on last year, 3.5 Mc/s, as Pre¬ 
dicted, provided most of the night contacts as¬ 
sisted by 1.8 Mc/s, where approximately 30 
stations provided contacts. 21 Mc/s was surpris¬ 
ingly good, and an opening to VK6 for some 
seven hours on the Sunday, increased scores con¬ 
siderably. It is understood there were 50 Mc/s 
contacts between VK4 and VK5. Highest score 
from a N.S.W. station should be from Jeff. 
VK2AHM. who passed a serial number showing 
450 con acts just before 1800 hrs. on the Sun¬ 
day. 


VALE VK5TZ 

IT is with deep regret that we record the 
* passing of Bert Sinfield, VK5TZ, in August, 
at the Repatriation Hospital, Adelaide. Bert 
will be remembered by his many friends in 
the R.A.A.F. He was a member of the 
permanent Air Force prewar, and a signals 
officer in Malaya at the time of the Japanese 
entry into the war. Bert was subsequently 
taken P.O.W. in Java. An ex-VK2, he was 
often heard during this period. 

In recent years he has not been so active. 
The sympathy of all amateurs is extended to 
his family. 


Other good scores in N.S.W. should be gain¬ 
ed by Noel, VK2AHH. Bob, VK2ASZ, Geoff, 
VK2VU, and Vol, VK2VO. Some of the SSB 
gang had their problems with no BFO’s at the 
other end and fell to inserting carrier to make 
some contacts. 

It is certainly a phone man’s contest these 
days. CW stations had to work hard for con¬ 
tacts—tnere being very little CW on the higher 
HF bands. The contest provides an opportun¬ 
ity to renew acquaintance with other amateurs 
met previously in all sorts of circumstances— 
It is pleasant to contact old friends even if it 
is only once a year. 


VK/ZL CONTEST 

’"THE rules for the VK/ZL DX contest have 
* been modified from 1962 to permit stations 
in Oceania to participate with the VKs and 
ZLs in working the rest of the world. 

As usual, this contest is divided into phone 
and CW sections, and times of operation are 
as follows: Phone—24 hours from 1000 GMT, 
Saturday, October 6, to 1000 GMT, Sunday, 
October 7. CW—24 hours from 1000 GMT, Sat- 
uday, October 13, to 1000 GMT, Sunday, Octo¬ 
ber 14. 

There are three main sections, (a) transmitting 
phone, (b) transmitting CW, (c) receiving “phone 
and CW.” All amateur frequency bands may be 
used, but no cross-band operation is permitted. 

Only one contact per band is permitted with 
any one station for scoring purposes. 


BOOKS 

TV Servicing 10/6, Basic Electricity 7 6, 
Radio Fundamentals 10 6, Calculus 7 6, 
Nuclear Physics 5/6, Organic Chemistry 5 6, 
Physics 8/6, Astronomy 5/6, Trigonometry 
3 6, Clear Thinking 3/6, Relativity 2 6. Yoga 
2/6, Post Free. 

Popular Science Syndicate. 3 Broadway, 
West Pynable, Sydney. 


The usual serial numbers must be exchanged, 
five or six figures as for phone of CW. The 
three figures in the number representing con¬ 
tacts may commence anywhere between 001 
and 100. 

Scoring for VK/ZL stations is as follows: 5 
points for each contact on a specific band and 
in addition for each new country worked on 
that band bonus points on the following scale 
will be added: 1st contact, 50 points: 2nd, 40 
points; 3rd, 30 points; 4th, 20 points; 5th, 10 
points. 

For this purpose the ARRL countries* list will 
be used with the exception that each call area 
of W/K, JA, SM and UA will count as "coun- 
tr.es tor scoring purposes. 

Logs for VK/ZL stations must show in the 

following order, (a) date, time in GM1, call 
sign of station contacted, band, serial number 
sen:, serial number received, points for contact, 
bonus points. Use a separate log for each band, 
(b) Summary to show, name and address in block 
tetters, score for each band by adding contact 

points and bonus points for that band, and as 

well total score by adding band scores together, 
details of equipment used and power, also a 

declaration that all rules and regulations have 
been observed. 


-aionuilS Miuuiu uc PUSICU 

direct to the NZART Contest Manager, 86 Lyt~ 
ton Road, Gisborne, N.Z., to arrive not later 
than December 31. 1962, 

DX conditions should have improved by Octo¬ 
ber and some of the better prefixes should ap¬ 
pear during the contest period. 


YOUTH RADIO SCHEME 

THE following progress report on the N.S.W. 

Division’s Youth Radio Club scheme 
has been prepared by Rex Black, 
VK2YA, artd gives an excellent idea of the 
response to the scheme generally. 

The publicity in July issue of “Radio, Tele¬ 
vision and Hobbies’’ has produced a vast quan¬ 
tity of correspondence from interested persons 
and the present situation is that there are six 
registered clubs operating their own amateur 
radio stations, 11 operating on a non-transmit- 



THE Mw/m SPINET 
ORGAN 

One of the Schober (U.S.A,) 
ASSEMBLE-IT-YOURSELF range 

Send us 1/8 (four 5d stamps; New 
Zealanders live 3d stamps) for the 
Schober Brochure, price lists and a 
7in sampler recording which gives an 
idea of how Schober Organs sound. 

Alternatively, you may send 5/ 
(N.Z. 4 postal note payable at Auck¬ 
land) for the above items and receive, 
in addition, a copy of the technical 
booklet HOW SC HOB! R ORGANS 
WORK” (2nd. I dition). 

THE ELECTRONIC ORGAN COMPANY 
(AUSTRALIA) 

II CADOW STREET, PYMBLE, N.S.W 

(Please note . . . No business is con* 
ducted at this address, which is that 
of the Company's Registered Office, 
only.) 
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MODEL RH.200 


MODEL RH.31 


MODEL RH.114 

£17/19/6 


TOKORDER PORTABLE 






MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. Phone 61-3086 


MULTITESTER MODEL RH-200 

RANGES: 

DC Voltages: 5-25-50-250-500 
and 2.5 K (20.000 Ohms per 
Volt). 

AC Voltages: 10-50-100-500-1000 
Volts (10,000 Ohms per Volt). 

DC Current: 0-50uA 0-2.5MA 
0-250MA. 

Resistance: 0-6K, 0-6mg (300 

Ohm and 30K at centre scale). 

Capacitance: lOuF to .OOluF 

, .OOluF to .luF. 

Decibels: —20 to 22 DB. 

PRICE £7/10/- 

including Sales-Tax. 

MODEL RH-31 

20,0000hms per Volt on DC. 
10,000 Ohms per Volts on AC. 

* 31” Meter. 

*18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms, 3K, 30K, 440K at 
centre scale). 

Capacitance: IOOuuF-O.OIuF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 

Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (33” x 53” x 2 3-8”). 

Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

PRICE £12/5/- 

Including Sales-Tax. 

MODEL RIM 14 

4,000 Ohms/V Multimeter. 

FEATURES: 

All 1 p.c. precision resistors. 

Small and light weight for con¬ 
venience. 

Wide ranges of measurement, 
with high accuracy. 

Complete with test leads and 
batteries. 

SPECIFICATIONS: 

Sensitivity: 2,000 Ohms per Volt 
DC and AC. 

Ranges: DC Voltage: 0-10-50-250- 
500-1000V. 

AC Voltage: 0-10-50-250-500- 
1000V. 

DC Current: 0-10, 0-250. 

Resistance: Ranges Centre Scale 

0-20.000 Ohms 200 Ohms 

0-2Megs. 20000 Ohms 

Decibes: —20—22db, 20—36db 
(Odb lmW into 600 Ohms). 

Dimensions: 31” x 41” x IS”. 

Net Weight: O.Olbs. 

PRICE £5/-/- 

including Sales-Tax. 
with Leatherette Case. £6. 


4-transistor tape reco^fe 
with built-in resistor, size 81 
x 6 x 23 in, weight 211b. 
£19/19/ complete with bat¬ 
teries, microphone, ear phone 
and tape. Double track, re¬ 
cording time 20 minutes. 


MODEL RH-955 

$0,000 OPV 

♦Sensitivity: 

50.000 ohms ber volt DC 
5-000 ohms per volt AC 

♦6 Ramies: 

DC voltage: 0-2.5-10-50-250-1000 
volts. 

AC voltage: 0-2.5-10-50-250-1000 
volts. 

DC current: 0-t00uA. 0-10-100- 
500mA. 10 Amps, (all at 250mV) 

Resistance: 

Ranges Centre scale 0-20,000 ohms 


MODEL RH-50 

Modern Design. 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 
Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 
Accessory: 1 pair heavy test 
leads. 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16in x 6 5-16in x 2Jin. 
Weight: 1.41b approx. 

PRICE £15/10/- 

Including Sales-Tax. 

MULTITESTER MODEL RH-330 

RANGES’ 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 

V (10,000 Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 
Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 
0-2uF. 

Decibels: minus 20 to plus 63 
db. 

PRICE £11/17/6 

Including Sales-Tax. 

MODEL RH-5 

* High sensitivity-20,000 Ohms/ 

V DC, 10,000 Ohms/V AC. 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg. 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: 0.0001uF-0.005»uF, 

005uF-luF. 

Decibels: minus 30db to plus 
36db in 2 ranges. 

Dimensions: (34 x 54 x 13”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

PRICE £9/-/- 

Including Sales-Tax. 

SPECIFICATIONS: 

SENSITIVITY 

200 ohms 0-0.2 megs. 2.000 ohms 
0-2 megs. 20.000 ohms 0-20 megs. 

0.2 megs. 

Decibels: —20 plus 46. 
db 5 ranges (0 db lmW into 
600 ohms). 

♦Dimensions: 7in x 5 x Ain x 3in. 
With Plastic Pouch Test Lead Kit. 
♦Meter sensitivity: 20uA. 

PRICE £23/16/- 

Including Sales Tax. 


MODEL RH50 


MODEL RH-95E 


RADIO HOUSE PTY. LTD. 

296 PITT STREET, SYDNEY. Alto at 760 George St., and 6 Royal Arcade 
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basis and 10 further clubs in process of 
ation. The amount of administrative work 
ved has built up to the stage where the 
er branch, the Blue Mountains section and 
Central Coast section have been requested to 
nister Youth Radio Clubs in their own 

present list of registered clubs comprises: 
TRANSMITTING CLUBS: Booragul High 
ATZ), Kingsgrove High (VK2AVV), Lyne- 
High (VK1LS), Patrician Brother^ Liver- 
(VK2KL). Narrandera High (VK2DU) and 
Sdward’s College, Gosford (VK2ATQ); 
NON-TRANSMITTING CLUBS: Bass 

School,- Canterbury High. Canberra High, 
Park BoVs’ High, Gosford High, Kings- 
North High, Sefton High, St. Leo's Chris- 
Brothers' College (Wahroonga), St. An- 
s Cathedral School, Sacred Heart College 
voomba, Qld) and Strathfleld South High. 

Radio Proficiency Certificate Scheme is 
under way and, to date. 22 Elementary Radio 
icates have been earned in full. Of the 
isful candidates Kingsgrove North High pro- 
2, Lyneham High 8, Canberra Grammar 
ingsgrove High 3, Sefton High 4 and St. 
rd’s, Gosford 4 

Queensland Division of the W.I.A. has 
the VK2 Division to supervise the activi- 
if Youth Radio Clubs in the northern State 
_the Bananalanders establish their own ad- 
trative machinery to handle Youth Radio 
affairs. 

leral Council of the W.I.A. has provided 
Proficiency Certificate forms and these 
been overprinted to meet Youth Radio 
requirements and are now available for 
to successful candidates. 

. new Radio Club at Patrician Brothers’ 
Liverpool, is supervised by Dick Harnett 
ZM of O.T.S. staff at Bringelly. The club 
ortunate to receive a donation of £100 from 
“arish Committee and this has resulted in 
purchase of a fine communications receiver, 
tations of equipment suitable for Youth 
Club projects are urgently required. Also, 
use could be made of back issues of radio 
lines from which suitable articles on con- 
ional projects are extracted and made up 
’training manuals. ' 

any amateurs have equipment or radio 
tines available they should contact the VK2 
—tion Officer, Harold Burtoft, VK2AAH, 
ess Institute Centre, Crow’s Nest. 


nical College in August. 

WIA divisional president. Max Pleffer, 
VK2MP, N.S.W. federal councillor, Perc Healy, 
VK2APQ, and N.S.W. councillor, Ken Squires, 
VK2SD, tourneyed to Wollongong for the meet¬ 
ing. 

As a result of the elections conducted, the 
following officers were appointed: President, Dick 
Lee, VK2ZNL; vice-president, Eric Fisher, VK2DYI 
secretary, Don Reynolds, VK2ZRK; committee, 
Jack Evans, VK2CX. and Laurie Gordon, 
VK2ALV. Information reference future meet¬ 
ings, activity, etc., can be obtained from any 
of the above officebearers. 

The annual field day of the Blue Mountains 
Section of the WIA will be held on October 
28, at the usual spot in the grounds of the 

Lawson swimming pool. 

A full program has been arranged, with the 
usual 144 Mc/s hidden transmitter hum and 
144 and 7 Mc/s scrambles. Registration will 
commence at 10 a.m. at the normal stall on the 
far side of the pool—-it is understood the latter 
will be filled with water. Prizes will be awarded 
for all events and disposals will be available for 
those interested. The usual bus trip for the 
ladies will be a preview of the Rhododendron 
Festival at Blackheath. The day will conclude 
at 4 p.m. with the presentation of prizes. 

An easy run from Sydney, the surroundings 
are very pleasant for a family picnic. The 

swimming pool is on the north side of the rail¬ 
way line and is approached by passing over the 
railway bridge on the eastern end of the town 
and keeping left. 

Mark up Sunday, October 28 for that trip to 
the Blue Mountains and meet up with gang at¬ 
tending. 

PHONE PATCHING 

DHONE patching, in the U.S. especially, has 

* become a normal phase of amateur radio 

operation these days, and has provided a great 
service to amateurs and their friends in isolated 
spots around the world, permitting them in many 
cases to talk to their folks back home. It 
has, however, caused some repercussions when 
this mode has been used for contacts within the 


GOLD PLATED 
QUARTZ CRYSTAL 
UNITS 

FUNDAMENTAL AND OVERTONE 
CRYSTALS TON ALL PURPOSES 


We invite you to discuss your 
particular requirements with our 
technical staff. 


Prices on application 

STANDARD r 
FREQUENCY CRYSTALS 

Pty. Ltd. 

1409 Burke Road, East Kew, E.5, 
WL5842 

P.O. Box 37, Nunawading, Vic. 


W.I.A. IN N.S.W. 

OLD BURTOFT, VK2AAH, showed a 
ean pair of rear wheels to both HF and 
competitors in the 7 and 144 Mc/s fox 
held durihg the N.S.W. Division’s mid¬ 
field day conducted at Windsor. His 
_itor on both occasions was Max Pleffer, 

IP. Harold won both events and the foxes 
Syd Moled, VK2SG. on 7 Mc/s. and Phil 
, VK2ZPL on 144 Mc/s. 

newly elected president of the N.S.W. 
on of the WIA is Max Pleffer, VK2MP, 
needs no introduction to N.S.W. amateurs, 
has been very active in institute affairs 
a number of years as a councillor, vice- 
ent and on various committees. Amateurs 
him well in his new position, one requir- 
Jot of tlhie and effort. Harold Burtoft, 

,AH. moves up to the position of senior 
resident. 

new event in divisional activity conducted 
i August was a special auction night and 
>ved very popular. Noel Millar, VK2AQH, 
ictioneer, ensured that even if anyone at- 
g did not have the necessary DB’s for a 
ise, he was certainly entertained with a 
auction. Much equipment changed hands 
jyd Molen, VK2SG, with his darts saw the 
ige of another commodity. Betty Gerdes, 

Irvine and Tony Patterson provided the 
iments. 

tures presented at N.S.W. Division saw 
Bles. ex PAOFM, speak on his pet subject 
B to members of the Blue Mountains sec- 
ArJe provided an extremely valuable talk 
emphasis oh crystal filters in the generation 
B signals. At the conclusion he displayed 
demonstrated his KMW2, to the envy of 
ttending. The evening did not conclude 
many jourrteyed to his home at Springwood 
ceive sets of matched crystals for SSB fil- 
as further inducement to follow the SSB 
Visitors to the meeting included Trevor 
t, VK2NS, and Phil Cox, VK21E, who 
r »yed from Bathurst. 

> Winch, VK20A, was the lecturer at 
/. Division's monthly meeting held at the 
ess Institute Centre, Crow’s Nest. Bob, 

\rie, was on a subject in which he is well 
, “grid dip oscillators." Bob covered 
construction, use, and calibration. His 
e on this subject is wellknown to many 
V. amateurs, and amateur radio readers 
ng perhaps the most useful piece of equip- 
in any amateur shack, 
lecture was followed by a number of re- 
from officers. Education officer Harold 
ft, VK2AAH, spoke on the tape service 
ble to clubs and sections, on the progress 
e Youth Radio Club scheme and a recent 
ur radio demonstration conducted at the 
t High School fete. A base station and 
mobiles were in operation and some 300 
tilets were distributed to interested persons, 
tunications officer, Syd Molen, VK2SG, 
reported on the tests of VK2WI transmis- 
conducted from the VK2WI Dural site and 
the Wireless Institute Centre. Further 
are still to be carried out. 
t inaugural meeting of the Wollongong 
Club, or more correctly of a body yet 
named, was held at the Wollongong Tech- 
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De Paid What You are 

© REALLY WORTH! 

Develop your aptitudes at your own 
pace, for recognition that brings HIGHER PAY. 
Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS 
will send YOU promptly—a FREE illustrated 
BOOK, giving FULL DETAILS. 

-- 1 

GENERAL Retail Management Auto Mechanic! 

Journalism Commercial Managem't Civil Engineer 

Short Story Writing Small Business Owners Production Managem't 
Writing for Radio A TV Hotel-Motel Management industrial Management 


Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Steel Square 
Timber Home Building 

INDUSTRIAL 

Nuclear Energy 
All Mechanical Eng. 

Fitting A Turning 
Toolmaking, etc. 

Reading Blueprints 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanic! 

Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engine! 

DEPT. ft6 INTERNATIONAL CORRESPONDENCE SCHOOLS 
SYDNEY: 140 Elizabeth Street. Tele.: 6I.6S66 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
BRISBANE: A.M.P. 8uilding, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4I48 
PERTH: C'wealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 

Please send me FREE, book about_ s _ 

NAME_ (PLEASE PRINT.) 

ADDRESS -__ 

OCCUPATION--—-AGE- 


Interior Decorating 
Testiles 
Photography 
Matharraties 
Genaral Education 
Drassmaking 
Dress Designing 
DRAUGHTSMANSHIP 
Architectural 
Builders' Plan Drawing 
Machanical 
Structural 

Surveying & Mapping 

ILLUSTRATING 

Still Life—Landscape 
Caricature S Cartoons 
Oil I. Water Colour. 
Fashion Drawing 
Showcards A Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
Genaral Bookkeeping 
Station Bookkeeping 
Salesmanship 
Shorthand Typing 


Executive Training 
Modern Supervision 
Illumination Engineer 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
institute of Secretaries 
Inst. Cost Accountants 
Inst. Salas I Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses’ Entrance Exam 
Internal Combust. Cart. 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mach. Engrs. 
Q. Motor Meeh. Cert. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 
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SPECIALS SPECIALS 

I>lal Light Globes, Madaza, 91 box of 10 

40 mA. Dial Globes.1/ each 

Carbon Throat Mikes (Y10A/55550) 7/6 
Magnetic Relay Switch, 20a, 24v, .. 10/ 
Egg Insulators, 11” x 1” .. .. 9d each 

300 ohm TV Ribbon.1/ yard 

Three-Core Domestic Cable .. 2/3 yard 

Hook-up Wire, 10/010, red, black and 
green .. . . 4d yard, 30/ 100yd roll 
Earphone Inserts, actuating diaphragm 
type, ideal as small speaker .. .. 7/6 
Pye double bulkhead mounting Chassis 

Co-ax Connectors.2/6 

Pye Co-ax Connectors.4/ pair 

English Co-ax Connectors, plug and soc¬ 
ket, suit 3/8” cable, 4/ pair. Right 
angles, 4/ each. 

Crystal Sockets, DC11 ..2/6 

Crystal Sockets, FT243 and miniature, 2/9 
Jack Boxes, SCR522 type, containing 10K 
pot and knob. Size 3j x U x.2 .. 3/6 
AR8 Cables, 10ft long, 8-pin plugs 

attached.10/ 

Low Impedance Headphones, 12/6 pr. 
SCR522 28v Genemotor power supply, 
20/. 5/ packing fee. 

English Filter Chokes, 40 mA., 100 ohm 

resistance.3/6 each 

Carbon Microphones.12/6 each 

Vibrators, Oak/M.S.P. 6v, synchonous 

7-pin AV5211R.£1 each 

Octal Plug and Socket, American Am- 
penol. in metal screw case .. .. 8/6 set 
“Scope” Soldering Iron, to clear .. 55/ 
complete with transformer .. £5/10/ 


VALVE SOCKETS 

Ceramic 4-pin Valve Sockets .. 2/ each 
Ceramic 5-pin (807) Valve Sockets, 2/ ea. 
Ceramic 6-pin Valve Sockets .. 2/ each 
Ceramic 7-pin Valve Sockets .. 2/ each 
7-pin Miniature Valve Sockets and Shields. 

New .15 for £1 

9-pin Valve Sockets, McMurdo . . 9d ea. 

Octal Valve Sockets .1/6 each 

Ceramic Acorn Valve Sockets (955), 3/6 


CO-AXIAL CABLE 

100 ohm co-ax. cable, 3/8” diam., 2/ yd. 
98 ohm co-ax. cable, 3/8” diam., in 100 
yard rolls £5, or 1/3 yard. 

Twinex co-ax. cable, 75 ohm .. .. 2/ yd. 
72 ohm, 3/16” diam., 2/ yd., or 100 yard 
roll £8/15/. 

50 ohm co-ax. cable, 3/8” diam., 2/ yd. 
or in 100 yard rolls £8/15/. 


LSGII SIGNAL GENERATOR 

120 Kc. 390 Me. 

Freq. range (six bands): 120 Kc to 130 Me. on 
fundamentals: 120 to 390 Me. on harmonics. 
Mod. freq. 400 and 1,000 c.p.s. Tubes: 12BH7, 
6AR5. Rectifier: Half wave selenium. Pro¬ 
vision for crystal oscillator (xtal not supplied). 
1 to 15 Me. 100, 117 or 230v. A.C. input, 
50/60 c.p.s Size: IVi x 1044 x 4‘Ain. Weight: 
61bs. 

Price: LSGII—£16/17/6 inc. tax. 


FERROCART VACUUM TUBE 
VOLTMETER MODEL P.V.33 

Ideal for amateurs and servicemen of radio and 
television and for all electronic work. Measure¬ 
ments can be made of A.C. and D.C. voltages. 
0-1.5, 5, 15, 50, 150, 500, 1500. Decibels minuy 
10 to plus 65 in 7 ranges. Zero Centre D.C. 
voltage indicator. 

Ohms from 0 to 100 megohms in 7 ranges. 
RF measurements by use of RF 22 probe. 
Voltages can be measured at frequencies up to 
60 Mc/s. 

High Voltage Measurement. By use of HV 20 
probe voltages up to 30,000 can be measured 
in 7 ranges. 

Dimensions 444 x 7 inches, weight 3V41b. 

£20 Inc. tax. Probes extra 


NEW VALVES 


1A3 

2/6 10a £1 

6V6GT 16/ 


1A5 

5/ 

5a £1 

6X5 

15/ 


1A7GT 7/6 

3a £1 

6Y6 

5/ 

5a £1 

1C7 

3/ 

7a £ 1 

7A4 

5/ 

5a £1 

ID5GT 5/ 

5a £1 

7A8 

2/ 

11a £1 

1D8 

7/6 

3 a £1 

7C5 

5/ 

5a £1 

1F5 

7/6 

3a £1 

7C7 

2/ 

12 a £1 

1H4 

51 

5a £1 

7E6 

3/6 

7a £1 

1H5 

5/ 

5a £1 

7W7 

2/6 10 a £1 

1H6 

5/ 

5a £1 

12A6 

4/ 

6a £1 

1K4 

5/ 

5a £1 

12AT7 

7/6 


1K5 

5/ 

5a £1 

12SAGT 10/ 


1K7 

5/ 

5 a £1 

12AH7 

5/ 

5a £1 

1L4 

5/ 

5a £1 

12C8 

5/ 


1L5 

10/ 


I2H6 

3/6 


1M5G 

5/ 

5a £1 

12J5 

5/ 

5a £1 

1N5 

5/ 

5a £1 

12K8 

5/ 

5a £1 

1P5 

2/ : 

10a £1 

12SK7 

5/ 

5a £1 

1Q5 

5/ 

5a £1 

12SQ7 

5/ 


1S4 

7/6 

3a £1 

12SR7 

5/ 

5a £1 

1S5 

10/ 


14A7 

3/6 

7a £1 

1T4 

5/ 


117Z6 

5/ 

5a £1 

2A5 

7/6 


1625 

5/ 

5 a £1 

2A6 

7/6 


1626 

5/ 

5a £1 

2D21 

15/ 


1629 

5/ 

5a £1 

2X2 

5/ 

5a £1 

30 

1/3 


3A4 

10/ 


35T 

30/ 


3AP1 

25/ 


45 

5/ 


3BP1 

35/ 


717A 

7/6 

3a £1 

3Q5 

5/ 

5a £1 

726A 

10/ 


3Q4 

10/ 

80 

10/ 


5V4G 

15/ 


805 

45/ 

3 a £1 

5Y3GT 13/9 


807 

7/6 

5Z3 

17/6 


808 

10/ 


6A3 7/6 3 a £1 

6A6 7/6 

6AG7 12/6 

6AJ5 7/6 3a £1 
6AK5 20/ 

6AMS (EL91) 10/ 

809 

815 

830B 
832A 
866A 

954 

955 

20/ 

15/ 

15/ 

19/6 

£1 

5/ 

5/ 

5a £1 
5a £1 

6AM6 

(EF91) 10/ 

956 

5/ 

5a £1 

6B4 

10/ 


958A 

2/6 

10a £1 

6B7 

10/ 


2051 

5/ 

6BE6 

12/6 


9003 

7/6 

3a £1 

6C4 

5/ 

5a £1 

AV11 

2/11 

6C5 

5/ 

5a £1 

DL75 

2/6 10 a £1 

6C6 

5/ 

5a £1 

EA50 

2/ 

10a £1 

6C8 

10/ 


EC91/6AQ4 

10/ 

6D6 

5/ 

5a £1 

EF36 

5/ 

5a £1 

6E5 

5/ 

5a £1 

EF39 

5/ 

5a £t 

6F5 

7/6 


EF70 

5/ 

5a £1 

6F6 

12/6 


EF72 

5/ 

5a £1 

6F7 

10/ 


EF73 

5/ 

5a £1 

6F8 

5/ 


EL41 

10/ 


6G6 

7/6 

3a £1 

EY91 

5/ 


6H6 Glass 2/6 

OB2 

30/ 


6J6 

10/ 


QQV06/40 

97/6 

6J8 

20/ 


EF50 

3/6 


6K7 

5/ 

5 a £1 

RL18 

7/6 

3a £1 

6K8G 

20/ 


LU41 

7/6 3 a £1 

6K8GT 12/6 

VR53 

5/ 

5a £1 

6L7 

5/ 

5a £1 

VR101 

5/ 

5a £1 

6R7 

7/6 

3a £1 

VR102 

5/ 

5a £1 

6SA7 

7/6 


VR103 

5/ 

5a £1 

6SC7 

7/6 


VR136 

2/ 

12a £1 

6SF7 

7/6 

3a £1 

VR150 

10 


6SF5 

7/6 

3a £1 

VT52 

5/ 


6SH7 

4/ 

5a £1 

VT127 

4/11 5a £1 

6SK7GT 12/6 

VT501 

7/6 

3a £1 

6SL7GT 12/6 

Y65 

5/ 


6S07 

12/6 


KTW61 15/ 

6SS7 

7/6 

3a £1 

ECH33 17/6 

6T7 

7/6 

3 a £1 

EB41 

12/6 

6V4 

11/4 


5U4/GB 14/6 


AMERICAN POTENTIOMETERS 
American Bradley, 2” long, J” shaft, 
1” diam. Available in following sizes: 
20,000, 25,000, 30,000, 50,000. 

100,000, 250,000 ohms, 1 megohm. 

Price 2/6 each. 

50 ohm 25w. wire wound (D129) .. 5/ 


1N21 SILICON DIODES 

U.h.f. mixer, design freq. 3,060 Me. 

_ 7/6 each, or 3 for £1. 

JAPANESE~METERS 

0-1 mA. square, li” hole, MR-2P, 3! 
MR-65 0-1 Ma. 3in square. 2ain hoi 
47/6 inc. tax. 

MR-52 0-1 Ma. 2jin square. 2in hoi 
£2 inc tax. 

MR2P. 0-500 microamp, l£in square, 
in hole. 37/6 inc tax. 

OA79 and OA81 DIODES 

Well known make. Brand new. 

To Clear — 2/6 each 

command™^ 

3-4 Me. range.4 

7-9 Me. range .4 


BATTERY CHARGERS 

Dual 6 volt at 6 amp, 12 volt at 6 amp, w 
inbuilt meter, hammertone case. 
NEW. TO CLEAR, £11/5/-. 
Delivery to railhead, 5/-. F.O.R. 

BRAND NEW RECORDING TAPE 
Well-known make, in cartons on 52-in 
spools. 

Standard 850ft Plastic backing .. . 4 

Standard 850ft P.V.C. backing . .22 

Long Play 1,275ft Polyester backing, 3 
DISCOUNT FOR QUANTITY 


ENGLISH INDICATOR UNITS, 
TYPE 1. 

Contains: 1 6in C.R, Tube VCRX.26! 
3 CV327/EF52. 

5 CV858/Ecc91—6J6. 

2 CV140/EB91—6AL5. 

1 6V6GT. 

Good condition. To clear, £7/10/. 

5/ delivery to railhead. 


R1155B COMMUNICATION 
RECEIVER (MARCONI) 

5 Bands, Freq. Range: 75 Kc—200 Kc. 
200 Kc—500 Kc. 

600 Kc—1500 Kc. 

3 Me—7.5 Me. 

7.5 Me—18 Me. 

BRAND NEW CONDITION, Recc 
ditioned 1957. £25. AIR TESTED. 
5/ delivery to railhead. 


CRYSTAL MICROPHONES 

Model BM3 Response 100 to 8000 c.p.s., 
fitted with 6ft cable and plug with 

on/off switch.5 

Stand to suit .extra II 

Model LM4 small lapel clip. Response 

100 to 6000 c.p.s. .1 

Model M-30, lapel type (small).1 

Model M-34, in bakelite case, suit tape 

recorder.... .. 2 

Model M-33, pencil type, with stand .. 41 

Model M-40, hand type, small.2 

Phone Plugs on 2ft cord. 

Crystals, new, 1600 k/c DCll, holder .. 5 
Carbon Mike Inserts, new, in carton .. 


MULTIMETER MODEL 200H 

20,000 ohms Per v. d.c. 10,000 ohms per v. 
Specifications: 

D.C. volts: 0-5, 25, 50, 250, 500, 2,500. 
A.C. volts: 0-10, 50, 100, 500, 1,000. 

D.C. current: 0-50, uA.; 25, 250 mA. 
Resistance: 0-60K ohms; 0-6 meg. 

Capacity: 0.01-0.3 uF. (at a.c. 5v.); 0.0001-< 
uF. (at a.c. 250v.). 

Decibel: Minus 20 db. plus 22 db. 

Output range 0-10, 50. 100. 500. and 1.00( 
Battery used: UM3 1.5v. 1 piece. 
Dimensions: 3*/4 x 416 x IVfein. 

Complete with internal battery, testing 1< 
and prods. 

Price £5/17/6 inc. tax. 

Spare Probes for 200H.5/- 1 

Snare Probes tor PT34 .. . .4/6 


STEPDOWN TRANSFORMERS 

240 volt to IHi volt 500 watt . .. £6 1 
240 volt to 110 volt 1000 watt .. £13 11 
In attractive metal (Hammertone) carrying c 
with flex and plug. 

Delivery to Railhead, 5/-. F.O.R. 



RADIO SUPPLIER! 

5A MELVILLE STREET, HAWTHORN, VICTORL 

Phone 86-6465 Established 1947. 5/- packing charge on all items over 1(1 
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inent where it is in direct competition with 
services provided by telephone companies, 
tere is really some doubt as to the legality 
hone patching. The ARRL, for instance, has 
ined from publishing any articles dealing 
telephone hook-ups, and refuses advertising 
companies handling commercial equipment 
his type. It has been suggested that the 
JL board of directors should seek a clarifi- 
n of the legal position on patching so every 
eur would know his responsibilities in the 
sr. 

one patching, as it is at present practised, 
ubtedly provides a valuable service to the 
eur overseas and his family, but in the 
of more local working some limitation 
3 reduce the telephone bills of the ama- 
co-operating in providing a patch. Many 
es have been made for business reasons, 
imes not entirely apparent, and these cer- 
conflict with telephone company regula- 

matter of phone patching will in the 
be investigated to ensure that operation is 
reasonable lines and to eliminate any pos- 
of the privilege being completely with- 
— it is too valuable a service to lose. 

NEWS BROADCASTS 

Canadian Licensing Authorities have re- 
ently granted permission for the ARRL 
amateur radio clubs to broadcast special 
bulletins on the amateur bands. These 
isations will also be permitted to conduct 
practice sessions. These facilities have 
available to Australian amateur societies 
[any years, and VK was one of the first 
ries to obtain such privileges. 

Canada the actual granting of permits will 
the hands of regional superintendents, 
is not proposed to restrict times and dura- 
>f such transmissions provided they are kept 
reasonable limits. The broadcasts will 
ider appropriate supervision by the authori- 


NOTE 

ue to an unfortunate error of notification 
the appropriate committee the dates and 
► of the Scout Jamboree of the air were 
gly given in the October issue. The cor- 
times are from 1000 hrs GMT on October 
:o 1000 hrs GMT on October 22. Total 
ition of the contest is 48 hours. 


opos the comment on the growth of citl- 
and operation in the U.S., in the August 
a strong rumour had been circulating in 
.S. to the effect that the current exclusively 
ir allocation of 28 to 29.7 Mc/s was to 
lit to provide new frequency space for citi- 
and licencees. The rumour gained much 
t and caused concern to the U.S. amateur 
ilty. It was not until the FCC officially 
that such a proposition was being con- 
that the rumour was finally scotched. 
r CC stated they would continue to recog- 
he internationally allocated 28 Mc/s band, 
owing on this rumour it has been sug- 
in amateur circles that more effective 
tould be made of the 28 Mc/s band for 
own rag chews up to 25 miles. This would 
lo eliminate a lot of chatter on 14 and 
c/s, caused by local working. The band 
en open for short skip contacts and on 
occasions for DX working, 
greater amateur population on 28 Mc/s 
see that these openings are not missed 
elieve the lower HF bands of some con- 

MOBILE RALLIES 

EN DANCES at mobile rallies held in the 
J.K. are still on the increase. Such 
f comprises the main field working of 
t amateurs and the pattern of field days/ 
itions held in this country is not followed 
here. The first mobile rally of the summer 
held at Trentham Gardens attracted an 
ince of 4,000, just double last year’s figure, 
hundred cars were at the rally—300 of 
being equipped with transmitting gear, 
far the majority of stations were using the 
ic/s band with 144 Mc/s well back in 
place. 

25 manufacturers, radio societies and 
Forces units occupied stands at the rally, 
ing demonstrations of equipment. There 


SERVICEMAN 

(Continued from page 63) 

while I cleaned the dial glass and 
attended to the mechanical troubles. 
But by the time I was ready to 
start checking I suddenly realised that 
the set was nowhere near as sensitive as 
it had been. A check with the gener¬ 
ator confirmed this, and showed that, 
once again, it was in the IF stage. While 
not as bad as before I repaired the 
trimmer, it was a lot worse than it had 
been immediately after, 

I switched the set off left it for several 
minutes then switched it on again. Once 
again the generator signal came through 
with a roar—sensitivity was back to 
normal. Suspectng that the loss had 
been gradual and only when the set 
was well warmed up, I let it run at low 
level while I attended to a few other 
small jobs. 

Sure enough, after the set had been 
running for several minutes, I became 
aware that the gain was marginally 
down and, as I checked more closely, 
observed the gain became progressively 
less, over about a minute and a half. 


Since the component most likely to be 
affected by heat was one of the valves, 
I first checked to make sure that all the 
heaters were alight. A heater which goes 
open circuit when the valve heats up 
can cause symptoms like this, although 
my impression was that the reaction was 
too slow for this type of fault. As it 
turned out, all heaters were intact. 

Next I removed the 6SK7 IF amplifi¬ 
er and replaced it with another one. Im¬ 
mediately the set warmed up signals 
came through at full strength, indicating 
normal sensitivity. This seemed a good 
omen, assuming the condition could be 
maintained. 

Fortunately, it was. I swapped the two 
valves back and forth several times and 
the result was always the same. The old 
valve would fade out after about five 
minutes running, while the new one be¬ 
haved normally. 

Why? Frankly, I don’t know. Vari¬ 
ous suggestions have occurred to me, 
or been made by colleagues, but none 
of them appeals to me particularly. I 
shall have to wait until I can question 
someone who works with such devices, 
or write it off as the mystery of the 
month. / 




was a display of closed circuit TV and radio 
controlled model aircraft, but main emphasis 
was on the mobile equipment, its design and in¬ 
stallation, and many prizes and certificates were 
awarded in this field. 

To foster further interest in the 50 Mc/s band, 
Keith . T f* aW8 * ««-i VK2ZVL * Keith Woodward, 
VK2ZAU, Phil Card, VK2ZBX, and 

A1 Birch, VK2ZFB, have decided to 
form a VHF DX club. The club will make 
available the award of a certificate to VHF oper¬ 
ators operating mainly on the 50 and 144 Mc/s 
band. Points are arranged for contacts with 
members of the club and a total of 15 points 
is required for the award. Points can only be 
claimed for contacts over distances In excess 
of 200 air miles. Home station contacts record 
3 points for 50 Mc/s and 6 points for 144 Mc/s, 
Mobile sation contacts for both these bands. 6 
points. Any of the above amateurs will be 
pleased to supply further details of the award. 

UNWISE TALK 

Practically a feature of amateur radio activity 
these days, not one to be greatly admired, are 
the long debates over the air of political aspects 
of the service. Much of the material discussed 
would be better forgotten or at least reserved for 
a personal talk or a telephone conversation or 
kept for CW contacts, if that is practical. There 
are undoubtedly many solutions to any prob¬ 
lem whether it be technical or administrative, 
but the solving could be left to those who are 
closely acquainted with all the ramifications, not 
to provide a solution based on information pos¬ 
sibly third-hand and often not correct. 

The broadcasting of differences is not only in 
poor taste but certainly no advertisement for 
the amateur service. It would appear, too, 
that often those that are most vocal arc amateurs 
who have done little constructive work in the 
amateur service. 

A job of work can be found for anyone will¬ 
ing to give up some of their spare time to 
operate in the administrative field in the service. 
One thing is certain, after a few years’ service 
a greater respect for the amateur who is doing 
his best on WIA/club working is gained. 

Debates of the kind should be restricted to 
meetings—if you attend, speak your part there— 
not by endeavouring to amuse the listeners on 
amateur bands. 


Hayce 


DISC RECORDING 
SUPPLIES 

Write for price list of 
CUTTING-HEADS, BLANKS AND 
ALL ACCESSORIES 

BOX 5041Y, G.P.O., MELBOURNE VICTORIA 


MUMETAL CASED TRANSFORMER 
TYPE 130M 

(SINGLE HOLE MOUNTING) 
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MULTIPLE IMPEDANCE 

50 ohms—200/600 ohms 
50 ohms—42 K ohms 
200/600 ohms—42K ohms 

ZEPHYR PRODUCTS PTY. LTD. 

HIGH STREET. GLEN IRIS. 
VICTORIA. S.E.6. BL1300. 


t INSTROL 
means 
f QUALITY 
in components and workman¬ 
ship. Instrol Playmaster HI-FI 
equipment manufactured, ser¬ 
viced, and distributed by 
Broadway Electronics Pty. 
Ltd., 206 Broadway. BA4891. 


INSTROL- 

PLAYMASTER 


DUAL 



INSTROL 
recommends h 
Duel 1006 

1007 and 

1008 for Unit Playmaster 
Nos. 3 and 4. Write for 
Dual brochures and price 
lists. 


TOGETHER CREATE FINE AUDIO REPRODUCTION 
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HUSUN 

SEXTANT 

Ex-Navy, new in un¬ 
breakable case, suitable 
for marine and naviga¬ 
tional students, also 
ships’ officers. Original 
cost over £100. Our 
price £25. Limited stock. 
(Pack 5/, Postage free.) 



Simple to operate. 
Just Join two wires 
from one room to 
the other and there 
you have it. Set 
comprises of two 
headphones. two 
microphones and 
t w o microphone 
transformers. 33/9, 
(Pack and Post 5/.) 



Headband 

SPOT¬ 

LIGHTS 


Brand new spotlight which 
fastens around your head 
so as to leave both 
hands free for shoot¬ 
ing. Battery con¬ 
tainer clips on to your 
belt. 45/, (Pack and Post 
4/6.) 



GAS MASKS 

Make excellent dust 
masks. War issue type as 
issued to civilians. 7/4. 
(Post 4/.) 



ASTRO 

COMPASS 


■nils R.A.F. In- 
strument can be 
used for obtain- 
i n g direction 
from sun or 
stars. It can be 
adapted for astro¬ 
nomical studies 
or for levelling 
purposes. etc. 
With free tripod. 


59/5. (5/ Deliv¬ 
ery to Rad.) 


WALTHAM 


TRADING CO. 

229 ELIZABETH ST. 
MELBOURNE 


96 OXFORD ST. SYDNEY 

243 RUNDLE ST. 
ADELAIDE 


155 WICKHAM ST. 
FORTITUDE VALLEY 
BRISBANE 


NEW! FIRST ON 
THE MARKET 


230 VOLT 
HOBBY MOTOR 



Works direct from 230 volt supply. Ideal for 
all your hobbies. Complete with spring loaded, 
regulated drive shaft. 32/6. (Pack and Post 
3/6.) 


NEW BARREL TRAN¬ 
SISTOR SPEAKERS 



Here at last, a suitable speaker for your tran¬ 
sistor radio. Ideal, especially when motoring— 
Just lie the speaker in the back seat and Pick 
up your programs as well as a car radio, 50/. 
(Pack and Post 6/.) 


BINOCULARS 



8 x 30, £8/19/6; 10 x 50, £14/17/6; 
16 x 50, £14/17/6; 7 x 50, £14/17/6; 
8 x 40, £14/17/6. Giant sized binocu¬ 
lars, as used by forestry fire lookouts, 
race callers, etc., £39/10/. (Pack, and 
Post. 8/6.) 



COMPRESSOR 

Gale aircraft compressor, 
suitable for tractor type 
inflation, etc. Builds up to 
4501b pressure per square 
inch. .€5. (5/ Delivery to 
Rail.) 



TELEPHONES 


Ideal for of¬ 
fice to store 
communication. 
Far cheaper 
than normal 
F.M.G. exten¬ 
sion, no yearly 
rental, either. 
464/9/6. (5/ 

Delivery to 
Rail.) 



NAVIGATIO 

COMPASS 

Liquid damped con 
for small boat. Do 
chromed for abs< 
rust protection. £4 /] 

(Pack and Post 4/4 



WHIP 

AERIALS 

Copper-coated steel 
tions total 12 fee 
length. Ideal for h 
made fishing rods. i 
(5/ Delivery to Ri 


POCKET 

MULTIMETERS 

Every travelling Serviceman 
should have one of these. 
So tiny it easily fits into 
the top pocket. Reads up to 
1,000 volts AC/DC. 150 
milliamps and ohmage scale. 
Only 55/. (Post 3/6.) 


TELEPHONE 

Modern transistor¬ 
ised talk-back tele¬ 
phone, press but¬ 
ton buzzer to call 
either end, two 
units supplied with 
wire. Ail for £8/8/ 
the pair. Never be¬ 
fore at this price. 

(Packing and Post 
4/.) 


SOLDER 11 
IRONS 


Brand new, op| 
from 240 volt hf 
hold supply. Co 
with 3-pin plug, 
direct from hous< 
power supply, 

watt. 48/6; 80 

52/6t 100 

£3/4/6. (Post 2/1 



(Pack 
Post 1 



POCKET 
MICROSCO| 
for instan 
checking 

theck your 
chase of starnr 
coin, or y ( 
nature finds, 
the spot with 
of these handy pocket mi 
scopes. It supplies 50 mag 
cations. Clips inside the po 
like a fountain pen. 1 
(Post 1/.) 
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GAUGE 

h 80 inch 
llary lead 
h fits 
: cars and 
». Fahren- 
scale reads 
20 degrees. 
(Pack and 
3/6.) 


TOOL 

BOXES 

metal ammuni- 
boxes, complete 
leather straps, 
ea. 3 for 33/. 
Delivery to 

) 


T.V. 

AERIALS 

ble for both city 
country viewing 
Fully adjust- 
to any direction 
telescopic. 25/. 
t and Post 3/6.) 


MERICAN 
RE GAUGES 

>us Schrader 
1 tyre gauges, 
ure reads up to 
per square inch, 
ble for car or 
. Cost £2 else- 
!. Just 9/6 at 
hams. (Pack and 
1 /.) 



TELEPHONE 

KEY 

SWITCH 

Centre off 8-pole 
double change-over. 
6-pole double change¬ 
over and 2-pole P.M.G. 
telephone key switch. 
15/. (Pack and Post 
( 2 /.) 


FREQUENCY 

METER 


In top condition. 221 
AK. 125 Kc to 
20,000 Kc 3A/DC. 

£32/10/. (5/ Delivery 
to Rail.) 




IW/ o 

33/9 

28/11 

10/6 

15/ 

k and 

1 1 /.) 


STOP & TAIL 
LIGHT 

Ideal for caravans, 
trailers, boats and 
cars. Beautifully fin¬ 
ished. Available in 6 
or 12 volts. 14/6. 
(Pack and Post 3/6.) 


WILLIS LEVEL 


Suitable for use by builders, con¬ 
tractors, farmers; for irrigation, 
land levelling, etc. Brand new, 
comes in metal case and complete 
with tripod. £13/13/. (5/ Deliv¬ 
ery to Rail.) 


MAP MEASURER 


arcs distances direct from maps into 
kilometers and nautical miles. 17/6. 

il model with in-built compass. 19/6. 

and Post 1/6.) 


BACK IN STOCK 


EYEGLASS 

ON 

HEADBAND 



Headband adjusts to 
any size. Suitable far 
watchmakers, hobby¬ 
ists. etc. 18/6. (Post 
2 / 6 .) 


FLEXIBLE 

SHAFT 

SCREW¬ 

DRIVER 

American flex ible 
shaft screwdriver, ideal 
for working on those 
tight spots in your car. 

7/6. (Pack and Post 

1/6.) Standard or 
Philips Head. 


MANIFOLD 

PRESSURE 

GAUGES 

Reads to 20 inch 
vacuum. Checks on 
engine efficiency to 
lessen fuel consump¬ 
tion. 25/. (Pack and 
Post 3/6.) 

50 VOLT 10 AMP. 
RECTIFIER, £3/15/. 
12 VOLT 10 AMP. 
RECTIFIER, 50/. 

Delivery to rail, 5/. 

FEELER 

GAUGES 

Small set, 5/9; large 
set, 7/9. (Pack and 
Post 1/.) 

30-0-30 

AMMETERS 

Brand new. With 
clear, easy to read 
dial. 17/6. (Pack and 
Post 2/6.) 

MAGNETIC 

PICK-UP 

ARM 

Attractive pastel col¬ 
oured pick-up arm 
with both standard and 
long playing needles. 
Brand new. Only 
39/6. (Pack and Post 
4/6.) 



SUPER OFFER! 

WALKIE- 
TALKIE 
SETS 

NOW ONLY £9/19/6 

These transmitter receivers come 
complete with microphones, head¬ 
phones and aerials. A super bargain 
at just 

£9/19/6 PAIR 

£6/19/6 EACH , 

(5/- Delivery to rail) 


PLESSY PUMPS 



WALTHAM 

TRADING CO. 

MAIL ORDERS 

P.O. BOX 5234 ELIZABETH 
ST. MELBOURNE 

P.O. BOX, 22 CROWN ST. 
SYDNEY 

P.O. BOX 36 RUNDLE ST. 
ADELAIDE 

155 WICKHAM ST. 
FORTITUDE VALLEY 
BRISBANE 


NEW CRYSTAL SETS 



Ready made — ready for use. Com¬ 
plete in plastic case with station tun¬ 
ing dial, aerial and crystal earpiece. 

37/6. (Pack and J>ost 4/6.) 


12-24 volt self-contained pump and motor. De¬ 
velops 501b pressure per square inch and is 
used for oil-fired furnaces, oil and kerosene 
units, priming and lubrication jobs and water 
pump*. £4/15/. (5/ Delivery to Rail.) 



CAR COMPASS 

Brand new oil damped car 
compass. Very cheap. Just 

25/. (Pack and Post 2/6.) 


SOLDER 

Small coils, 1/6 ea; 
lib coils. 12/6. (Pack 
and Post 2/6.) 


Something New 

and Modern 

Rack and Pinion 
rising and falling 
bead. 



TRIPOD 

With Panorama 
multi locking ad¬ 
justment in two 
models, folds down 
to 11 inches in 9 
sections complete in 
leather case. Built 
in antinous release 
Normal weight, 
£7/19/6. Heavy¬ 
weight, £11/11/. 
(Pack and Post, 10/) 



SUPER 

NWA MULTI¬ 
METER 

be for finding electri- 
faults in household 
anccs, garage equip- 
ctc. 2,000 ohms per 
sensitivity. Reads 
1,000 volts AC, DC. 
0 to 50 milli and 0 
K) micro amp and plus 
minus 20 decibels. 
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MAGNETIC PICK-UP 
WAND 


With 17-inch flexible 
shaft. Ideal for pick¬ 
ing up dropped ob¬ 
jects from machin¬ 
ery such as bolts, 
spanners, etc. 9/6. 



Top quality English micrometers, 
inch, 18/6; 

Post 2/6.) 


MICROMETERS 























































Knowledge That Has Endured 


W HENCE came the knowledge that built the Pyramids 
and the mighty Temples of the Pharaohs? Civilization 
began in the Nile Valley centuries ago. Where did its first 
builders acquire their astounding wisdom that started man on 
his upward climb? Beginning with naught they overcame 
nature's forces and gave the world its first sciences and arts. 
Did their knowledge come from a race now submerged beneath 
the sea, or were they touched with Infinite inspiration? From 
what concealed source came the wisdom that produced such 
characters as Amenhotep IV, Leonardo da Vinci, Isaac Newton, 
and a host of others? 

Today it is known that they discovered and learned to in¬ 
terpret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner forces 
within their own beings, and to master life. This secret art of 
living has been preserved and handed down throughout the 
ages. Today it is extended to those who dare to use its profound 
principles to meet and solve the problems of life in these com¬ 
plex times. 

This Sealed Book—FREE 

Has life brought you that personal satisfaction, the sense of achieve¬ 
ment and happiness that you desire? If not, it is your duty to your¬ 
self to learn about this rational method of applying natural laws for 
the mastery of life. To the thoughtful person it is obvious that every¬ 
one cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish to 
make use of the subtle influences of life, the Rosicrucians (not a 
religious organization) will send you a Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but a rational application of the basic laws of life. 
To obtain vour complimentary copy use the coupon below or address 
Scribe W.B.N. 

The ROSICRUCIANS 

(AMORC) Box 3988, G.P.O., Sydney, Australia. 


PROFESSIONAL QUALTT 

COMMUNICATIONS RECEIVE! 

Model HE-30 

Designed for today's crowded amateur bands 
and the discerning Short Wave Listener, the 
new LAFAYETTE HE-30 offers outstanding 
Bandspread, Selectivity and Sensitivity to make 
one of the best general coverage bandspread 
receivers ever priced below £150. 

• TUNES 550 KCS TO 30 MCS IN FOUR BANDS. 

• BUILT-IN Q-MULTIPLIER FOR CROWDED 
PHONE OPERATION. 

• CALIBRATED ELECTRICAL BANDSPREAD ON 
AMATEUR BANDS 80 TO 10 METRES. 

• STABLE OSCILLATOR AND BFO FOR CLEAR 
CW AND SSB RECEPTION. 

• BUILT-IN EDGEWISE S-METER. 

TUBES—6BA6 RF Amplifier, 6BE6 Mixer, 6AV6 Q- 
multiplier/BFO, 2 x 6BA6 IF Amplfier, 6AV6 Det- 
ector/AF Amplifier/ANL, 6AQ5 Audio Output, 
5Y3 Rectifier. 

MAINS SUPPLY—-230-240 volts AC 


3A WELLINGTON STREET, phone 
PRAHRAN, $.1. VICTORIAmelboUIU 
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LAFAYETTE 



(F.O.R.) including Sales Tax 

(Also available for a small deposit and 
low monthly payments.) 


TRADE-INS ACCEPTED 

FOR IMMEDIATE DELIVERY ANYWHERE 
SEND CHEQUE WITH ORDER, OR PHONE, 
WRITE OR CALL FOR DETAILED INFORM¬ 
ATION. 

Soli' Australian Distributors 


ELECTRON TIRE DISTRIBUTORS ER 


With The Pyramids 



u 

Use this coupon for FREE copy of book 

| Scribe: W.B.N. 

| The Rosicrucians (AMORC) 

- 'Rw ^ Box 3988, G.P.O.. Sydney, Australia. 

I Please send free copy of Sealed Book, whic 
| I shall read as directed. 

| Name...... 

AMENHOTEP IV J Address. 

FOUNDER OF EGYPT’S 

MYSTERY SCHOOL | City... 

I sgs > 



i a? 























)N SHORTWAVE - By ART CUSHEN 


NEW CANADIAN TRANSMITTERS 

idio Canada has added a further 50kw transmitter to its short wave 
rvices, while Radio Australia has revised its transmission times to 
the United States, Canada and Latin America. 


)IO Canada in Montreal has added a further 
!OKw station to the transmitter setup at Sack- 
New Brunswick, and now uses three 50Kw. 
nitters in its International Service. As 
oned on this page last month the C.B.C. 
e to Australia and New Zealand from 0825 
05 is now on 9630 and 5970kc. The service 
Montreal to Europe and Africa is now carried 
1 three transmitters. The schedule is 1125- 
G.M.T. on 17820, 15320. 11720kc. and from 
to 2135 on 15320, 11720 and 9630Kc. 
o new frequencies are being used — to 
tern Canada on 6120kc, 0100 to 0705 G.M.T. 
an 11720 and 9585kc. The United States and 
American service is on 9655 as well as 
, 11720kc, and is on the air 2300-0045 

r. • 


MELBOURNE USES 15370Kc 

DIO Australia in Melbourne is using the new 
requency of 1537QKc in its transmissions to 
America, which have also been scheduled 
new time. In the past they have been broad- 
at a time to cover morning reception in 
i America and now are on the air from 
to 0400 G.M.T., which means they will be 
in the evening in the North American area. 
! service to North America from Melbourne 
0100 to 0400 hours G.M.T. is carried on 
Kc and the new frequency of 15370Kc. 

CSB52 ON 6155Kc 

l reception of the 3000 watt Lisbon station 
'SB52 on 6155Kc has been possible recently 
e frequency is not being used at 0600 hours 
c Vienna station. This Lisbon station opens 
00 G.M.T. with a gospel program and then 
/s this with light popular music, mainly of 
ican origin, to fade out at 0700. The station 
s some commercial announcements in its 
am, which is in Portuguese. This station 
from October, be heard opening at 0700 
, as Portugal wijl have then reverted to 
ird time. CSB52 is operated by a Catholic 
>n and has stations on both broadcast and 
vave bands for local radio reception. 

DAKAR ON 7145Kc 

E of the strongest African signals in our 
f ter noon listening is that of Radio Mali in 
*, Senegal, in West Africa. It uses the 

etre band frequency of 7145Kc. Though the 
n is on the air at 0600 hours G.M.T., best 
ion is at 6030 hours onward and the pro- 
include popular French music of a light 
; with announcements by a male and a 
e speaker. The station carries a news bulle- 
French at 0700 hours G.M.T. and weakens 
rength after this time, but our Australian 


readers should be able to follow the signal to the 
close of the transmission at 0800 hours. Radio 
Dakar in Mali has for many years been using the 
25 metre band frequencies of 11715 or 11895Kc 
for this transmission but the lower frequency en¬ 
ables reception to be had at much better strength 
and with a signal relatively free from sideband 
interference. 


JAPAN'S EXTENDED SCHEDULE 


DADIO Japan has extended its General Over- 
1 seas Service to Asia and now broadcasts 20 
news session in English each day, on the hour. 
This is then followed by a sesison of news in 
Japanese. The Tokyo transmitters have also come 
up on new frequencies for this and the other 
transmissions which have recently been altered in 
frequency and schedule. 

The schedules which have recently been altered 
are: 


2330-0030 G.M.T. to North America, on 17895, 
15390. 15135KC. 

0200-0400 to North and South America, on 
17895. 17725, 15235, 11780Kc. 

1900-2000 to Africa on 11875, 9525Kc. 

0615-0845 to Europe, 17895, 15135, 11780Kc. 

The Radio Japan’s General Overseas Service has 
news on the hour in English at the following 
times and on the following frequencies: 

0000, 0100, 0200, 0300, 0400, 0500, 0600 

on 15325, 15195, 15105Kc. 

0700, 0800, 0900 G.M.T., on 15325, 15195. 
9505Kc. 

1000 G.M.T. on 15325, 9605 and 9505Kc. 

1100, 1200, 1300 and 1400 G.M.T. on 9740, 
9605 and 9505Kc. 

1500, 1600, 1700, 1800 and 1900 G.M.T. on 
11725, 9740, 9605Kc. 


T14NRH ON 9690Kc 

A REPORT from Ceylon of reception from the 
^ Costa Rican station T14NRH on 960Kc 
from 0200 to 0300 hours G.M.T., brings back 
memories of one of the first five radio stations 
in the world and a transmitter which was on the 
air purely for entertainment and run by a private 
person whose aim was to spread goodwill amongst 
the radio listeners. The station was operated 
by Snr. Amando Cespedes Martin. Our verifica- 
ion is dated September 1941, and the large diploma 
gives the details that the station started to broad¬ 
cast in May, 1928, and was one of the first five 
shortwave stations of the world, with stations 
in England, Holland and the United States. 
The station's slogan Is “The Voice of Costa 
Rica,” and it took the air on May 4. 1928. 
The station commenced with 7Vi watts, and when 
verified in 1941, used 500 watts, crystal control. 
It was a true pioneer in the shortwave broad¬ 
casting field. 


i; FLASHES FROM !; 
i EVERYWHERE f 


BURUNDI has as its station Radio Usumbura, 
which does not exist as a Belgian station ac¬ 
cording to the Director of Information, which 
took over the station on July 1. Radio Usum¬ 
bura is now known as Radio Burundi and 
operates a lOkw outlet on 6195Kc, daily 0430- 
0530, 1000-1130, 1500-2045 G.M.T., and on 

Sunday 0430-5030, 0700-1200, 1500-2045 hours. 
The station has broadcasts in French, Swahili 
and Kirundi. 

BRAZILIAN station ZYN37 on 4765Kc, is on the 
air 0900 to 0300 hours, reports a listener in 
Europe who has recently verified the station. 
The station is Radio Sociedade Feria dc San¬ 
tana, Feira, Bahia, Brazil, and has two stations 
ZYR3 on broadcast and ZYN37 on 4765Kc. 

TUNISIA is now using 6093Kc, and broadcasting 
from Tunis. This frequency replaces 6110Kc, 
and is heard in Arabic from 1700 to 2330 
G.M.T. In New Zealand the station has also 
been heard at 0430 opening the transmission on 
6093Kc. 

THAILAND is reported from a listener in Bang¬ 
kok as now having a program in French from 
0500 to 0600 G.M.T., and using the frequency 
of 1191 OKc for this transmission beamed to 
Europe. 

TAIPEH, in Taiwan, is on the air with a broad¬ 
cast in English for listeners in Australia, New 
Zealand and Japan from 1010 to 1050 hours 
G.M.T. daily. New frequencies are at the 
moment being used and the transmissions are 
now on 6095, 7130, 9685, 11825, and the new 
frequency of 11860Kc. ✓ 

SEYCHELLES, with ZCQ3 on 4990Kc, is being 
reported from listeners in the African area as 
being heard from 1530 to after 1715 hours 
G.MT.T. This station uses a very low power and 
has very seldom been heard in this part of 
the world. 

SOUTH WEST AFRICA is a new country for 
shortwave listeners, and is now on the air with 
regular transmissions, from Radio Windhoek, 
P.O. Box 17, Windhoek. It is on the air 
0530-0730, 1700-2200 on 3266 and 3966Kc, 1115- 
1300 on 3966 and 6075K.C, Sundays, 0600-2200 
hours G.M.T. on 3966Kc to 1645, and then on 
6075 1700 to sign off, also on 3266Kc. 

ALBANIAN shortwave transmissions to North 
America have, in recent months, been viewed 
with some interest by shortwave listeners as they 
seem to be relayed by the transmitters of Radio 
Peking. This has now been noted with the 
new frequency in use by Tirana. In the past 
9485Kc has been used by the station and they 
now use the Peking frequency of 15095Kc. 
Radio Tirana is using !5095Kc with a program 
in Albanian to North America at 0030 to 0055 
hours G.M.T. The frequency of 15095Kc is 
used by Peking to 0025 hours, and it seems to 
be the same transmitter which continues in the 
Albanian program. 

BENGHAZI, in Libya, is reported from Europe 
to be using 11955Kc to 1400 hours and then 
on 9895Kc from 1600 to 2200, all programs 
being in Arabic. 


PROGRAM FOR B.B.C/s S.W. LISTENERS 


VERY year the B.B.C. answers thousands 
of questions from the public about its 
■vices and programs. Many letters come 
>m listeners overseas; some may want ad- 
:e on how to get the best reception of 
ortwave broadcasts; others may want to 
ow more about the programs themselves 
d their background, or have some com¬ 
int to make on what they have heard. 

In October, 1960, the B.B.C. General Over- 
is Service introduced a new weekly pro¬ 
mt, “Shortwave Listeners’ Corner,” spec- 
ly to help overseas listeners and to answer 
;ir questions about any aspect of abort¬ 
ive broadcasting and the B.B.C.'s short- 
tve services. The response shows that 
ople in many different parts of the world 
e finding it both useful and interesting. 
While members of the B.B.C. Engineering 
vision give much technical advice in “Short- 
ive Listeners’ Corner” on such matters as 
e choice of receivers and aerials, ways of 
ducing local interference and so on, it is 
t a highly technical program designed for 
dio experimenters only. It provides much 
interest and entertain the general listener. 
In recent editions, for instance, a producer 
s outlined his plans and aims for a forth- 
ming series of programs, the Overseas Sports 


Organiser has described what goes on behind 
the scenes before a sports commentary can 
go on the air, the B.B.C. librarian has given 
a glimpse of the elaborate service which en¬ 
ables producers and others to carry out re¬ 
search for programs and check all their facts, 
while Peter King has spoken feelingly of 
the problems and pitfalls for the announcer 
in the pronunciation of place names. 

No matter what the question, somewhere 
in the B.B.C.’s vast and varied organisation 
there is an expert who knows the answer, and 
he is brought to the microphone to give it; 
for the program is very much an “inside job” 
in which the speakers are all members of 

the B.B.C. and well qualified to “take the 
lid off” any operation behind the scenes In 
which listeners show a particular interest. 

Dorothy Logan, who has made many friends 
among B.B.C. audiences overseas during her 

past 13 years as an overseas announcer, is 
the compere of “Short-wave Listeners’ Cor¬ 
ner.” Its producer. Bill Hayes, is an ardent 
radio amateur whose call sign G3CJQ is 

known to radio amateurs all over the world. 
Letters should be addressed to “Short-wave 
Listeners’ Corner,” B.B.C., Bush House, Lon¬ 
don, W.C.2, England. 


BRAND NEW 

Rola 4C speakers, 21/. P. and p., 3/. 
Rola 5F speakers in cabinet, 33/6. P. 
and p., 4/6. 

Miniature plug and jack, 3/. P. and p., 


4 transistor amp. using two 2N217 and 
two 2N217S transistors, wired com¬ 
plete and tested, less input and output 
transformers. 1 watt output, 57/6. P. 
and p., 2/6;_ 

Transistor driver transformer, 3,000 ohm 
to 2,000 o hm, CT, 9/6. P . and p., 1/. 

Transistor output transformer, 93 ohm 
CT—3.5 ohm, 1 watt, 9/6. P and p., 


12/50 filter chokes, 5/, P. and p,, 2/6. 

Miniature Philips transistor 2-^gang con¬ 
denser (short shaft), 6/6. P. and p., 
1 / 6 . 

MACKS ELECTRONIC DISPOSALS 

253 RUNDLE STREET, ADELAIDE. 
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Tri pods < I nstrument) 

Height 40ln. Adaptable for can* 
eras, dumpies, medium size tele* 
scopes, etc. 

Slightly used, 12/6 each. 
NEW, 25/- each. 

Post: NjR.W. 5/, Interstate 5/6. 

CRYSTALS 

FT243 walkie-talkie type. Frequen¬ 
cies between 5 and 6 Mc/s. 

10/- each 

Set of 2 with colls, 25/*, post. 1/-. 

Auto Transformers 

240 to 110 volts. 

500W.£10 

3,OOOW.£17/10/- 

5»OOOW £20 

Freight payable at nearest attended 
Railway Station. 

"" UNISELECTORS - 

HOMING TYPE. 

3-Bank, 2J.Po.IUou P.M.G. Type. 

30/- 

Pori., N.S.W. 3/1 Internal. 4/. 

EARPIECES 

High impedance crystal, suit tran¬ 
sistor radios, crystal sets, etc. 
Only 7/11 each. 

Post. 9d. 

TELEPHONES 

Sound Powered. Can be used as 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Post: 2/6: Int, 4/-. 

HEADPHONES 

High Impedance.19/6 pair 

Low Impedance.12/6 pair 

Post.: N.S.W. 2/6. Interstate 3/- 

REFLECTOR 6UNSIGHT 

Contains these lenses: 

I Lens tin. Focus, lViln. diam. 
1 Lens 1 U/16in. Focus, min. 
disun. 

1 Air-spaced Lens, min. diam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

18/6 ea. 

Post., N.S.W., 3/-: Int. 4/.. 
SPECIAL ARMY RELEASE 

TELESOOPES 

ALL LENSES 

General and Marine 
Use 

"ASTRONOMICAL” QUALITY 
4 x 40 Genuine HANDLEY. 
Cost £30. Our Price £3/3/- 

8 x 40 GENUINE WATSON 
Cost £55. Ou r price . . £5/15/- 

7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 
Our Price.£4/18/6 


Waveform Generator 

contains 33 Miniature Tubes in¬ 
cluding 6x4, 6AM5, 6AM6, 616, 
etc., small blower, transformers, 
condensers al) on expandable 
chassis. 

£8/15/- each. 

Freight payable at nearest attended 
Railway Station. 



PMG TYPE 
TELEPHONES 


Standard desk type magneto 
phones. Range 30 miles. Uses 
standard batteries at each phone. 
Any number can be connected to¬ 
gether on single line. Complete 
with Vi-mlle wire. 


£11/10/- Pair 

Post. N.9.W., »/«! Int., 12'. 


POWER SUPPLY 

SUIT $22 TRANSCEIVER 

From 240v 50 cycle A.C. 

+ 430v D.C. 200 M/A. 

«► 3O0v D.C. 200 M/A. 

- I50v D.C. Bias voltage 12v Fils. 


£7/10/- 


HAND MICROPHONE 

New with Press-to-Talk Switch. 

6/6 each 

Post., N.S.W., 2/6; Int. 3/-. 


NIFE BATTERIES 

2 volt 10 Amp-Hour. Nickel-Iron 
Ceils. 

17/6 each. 


Post N.S.W., 5/t Interstate. 7/5. 


PRISMATIC 

MONOCULAR 

8 x 30. Ideal for Races, Football 
or General Viewing. This is the 
Monocular that is used as a tele¬ 
photo camera lens. 

With Leather £5/10/6 

Carrying Case. X? / I V / O 
Post N.S.W., 4/6? Interstate. 6/-. 


BINOCULARS 

PRISMATIC Coated Lenses. 
Brand new. Complete with case. 

£8 19 6 


8 x 30 


/ A 

10 X 

50 . 

. £13 15 

0 

12 x 

50 . 

€14 5 

0 

20 x 

65 

£28 10 

0 

Post.: ! 

N.S.W. 

7/-t Interstate 12/-. 


QQE04/20 


(CV788) VHF DUAL 
TRANSMITTING TETRODES. 


£2/10/- each 


30 Power Coated Lens. 


59/6 

45 x 4*, with Tripod 

£7/19/6 


60 magnification with a 
60mm coated objective 
lens, with Tripod. 


£17/10/- 


As Illustrated. 
Post 9/6. Int. 12/-. 



TELESCOPES 

30 x 40 with Tripod 

£5/19/6 

30 x 00 with Tripod 

£3/19/6 

100 x 50 Astronomical 
with Tripod 

£19/10/- 

Post 9/6. Int. 12/-. 



TRANSISTOR INTERCOM SETS 

COMPLETE STATION. 

With 100ft connecting wire. Compact and very efficient. 
2 TRANSISTOR. 

£10 SET 

3 TRANSISTOR WITH VOLUME CONTROL. 

£11/10/- SET 

Pori, NJS.W., T/-I Interstate ,/«. 


TRI520 Transceivers 


Z6,. operated 4 Channel VHF 
Transceiver. Frequency Range 
115-148 Mc/s. Uses one crystal 
to lock both transmitter and re¬ 
ceiver on each channel. Easily 
converted to 12v. operation. Uses 
miniature tubes throughout 


Untested £15. Tested 
£25 


FIBRE PULLEYS 

(AMERICAN) 

BALL-BEARING 

1 3-8ln diameter, Viln shaft, 30/- 
doz. min diam.. Vein shaft, 42/- 


3VaIn diam.. 3/8!n shaft, 66/- doz. 
Add postage. 


DURALIUM TUBING 


Ideal for 2-raetre beams or TV 
aerials. Viln. diam. 


1/- per ft. 

(Shop Sales only.) 


NEW APG30 MIXER 
DUPLEXER UNITS 


Ideal for 10 000 m/cs experiments 
complete with Klystron. 

£3/13/- 

Post N.S.W., 7/-. 
Interstate, 9/6. 


19in RACK PANELS 

Contain Transformers, Condensers, 
Valves, etc. 

From 12/6 ea. 

SHOP SALES ONLY. 


CIRCULAR SLIDE RULES 


3Vein. diameter. Will do the 
same work as the conventional 
slide rule. Instruction book In¬ 
cluded. 


12/6 ea. 

Pori., 1/- 


STC TYPE 30-SU-3 
Two Way Radios 


Contain many useful parts such as 
6v.-400v. genemotor split stator 
condensers, crystal sockets, relays, 
etc. 


£12/10/- each 


American Headphone 
and Microphone Sets 


2,000 ohms headphones, carb. 
MIc. Lightweight Aircraft type. 


45/- per set 

Pori N.S.W., 4/4: Interstate. 5/-. 


D.C. MOTORS 


12 or 14 Volt, 
1.5 amps. 

5400 R.P.M. 
DELCO AMERICA. 


37/6 ea. 

Pori.. N.S.W., 4/5. 
Interstate, 6/-. 


WALTHAM 
POCKET WATCH 

Ex-Army. « 
Perfect Condition. 

£4/10/- 

Post. 3/3. 


INVERTERS 


27 volts D.C. in 80 
500 cycle out 2KW. 

£4/10/- 
26 volts D.C. in 115 volts 2 
cycles out 2KW. 

£4/15/- 

Freight payable at nearest attei 
Railway Station. 


CHOKES 


7.5 H. 60 ma. »/6 each 
Post N.S.W., 3 /1 Interstate, 


PARABOLIC 
REFLECTOR 

20in DIAM. 

Glass.£2/ 

Postage 7/t, Int. 16/-e 


AWA VACUUM 
TUBE VOLTMETER! 


0-1.5, 5.5-15-50-150 volts. 
D.C. or R.F. Complete 


£ 12 / 10 /- 

Cartage to rail 3/-. 



COMPAS 


Filled. 
Ex-R.A. 
for 

boats, etc. 


£3/19/6 «j 

Post. 7/Int., 


VARIAC KIT 

INPUT 240 V. A.C, 
OUTPUT 0-110 V. A.C. 
300 Watt 

Kit comprises Variac, Choke 
instructions. Ideal for Radio 
Electrical Experiments. Com! 
Kit. 


£4/15/- 


TRANSFORMERS 
240V PRIM* 


2.5 v. fill for 2 x 2 and 1 
v. at 5 m/a. Suit CRO, 
425-0-425 100 m/a plus 
32/6. 

2.5 v. 1.15 amps, 1600 v 
m/a. Suit CRO .. 

2.5 v., 2,500 v. insulation. \ 
866s.. 

6Jv. 5 amp. 

240v input, 110 A.C, output 
5 amps. Also 110 D.C. at Vi a 

£5 


Add 3/- Cartage to II 
Freight payable at nearest attei 
Railway Station. 


DUTCH BROS 

70 OXFORD STREET, SYDNEY 


Between Crown and 
Riley Streets, City. 

































































R is now reported to be on the air and to 
e verified a listener in Japan. Etnisora de 
iodifusfio de Timor, Portuguese Timor, is 
ig the frequency 3268Kc and sign off is 1500 
irs G.M.T. according to the verification 

[>MEY, in Africa, is reported from the Swiss 
Session to be on a revised schedule, which 
ts follows: Monday and Friday, 0515-0645, 
5-1215, 1700-2130, Thursday, 1115-1245, Sal¬ 
ty, 0515-0614, 1200-1300, and Sunday from 
) to 2200 G.M.T, and the station uses 4870 
7190Kc for all transmissions. 
iCHI’S service to Europe in English is on 
air 1845-2030 hours G.M.T. and uses 11672 
9740Kc. This service is directed to Great 
ain and always provides good signals in 
area. 

TNIQUE has recently extended its sign off 
Sundays to 0400 G.M.T. and this is enabling 
ption in this area, i while the sign on at 
hours G.M.T. is also possible to hear, 
full schedule of the Fort-de-France station 
>n 3315KC, 1015-1615, 2000-0215 and to 

► on Sundays, on 4895Kc, 1600-2000 and on 
Kc, 1015-0215 and to 0400 hours on Sun- 


from readers should be sent to Arthur 
i, 212 Earn Street, Invercargill. N.Z. 
les are G.M.T.; add 8 hours for West 
la, 10 hours for East Australia and 12 
ours for New Zealand Standard Time. 


GERMAN Armed Forces program is now 
on the shortwave transmitters of the 
o Berlin International and this English 
>n is broadcast from 2230 to 2300 hours 
T. when the station uses the frequencies of 
6115, 7296 and 9730Kc. 

ND is again reported to be active on its 
wave frequency of 11780Kc, and to be heard 
TFJ from 1300 to 1500 hours G.M.T. 
igth in Europe Is reported to be good, when 
srogram is In Icelandic. Our reception of 
was made some years ago when they used 
rjff-band channel of 12170Kc. 

MBIQUE, ith the programs from Lour- 
Marques, has extended its broadcasts on 
Lc from 0730 sign on, and now leaves 
dr at 2100 G.M.T. This has been made 
to the deletion of the previous broadcasts 
>630Kc to Southern Africa. 

*S English language programs have been 
led new frequencies, the session at 2130 
G.M.T. is now broadcast on 11915 and 
lc and the dictation speed news at 0630 
I 11915 and 7050Kc. The former fre- 
jy replaces 11745Kc. The Cairo broadcasts 
orth America are on the air 0145-0245 on 
11930 and 15350Kc. 

I transmissions on 11825Kc, have been 
i good reception for the period 0500 to 
when the transmissions are in French, 
ts David Phillips, of Dunedin, N.Z. The 
»n suffers some light interference from a 
e transmission. The same program is 
being heard on 6135Kc in the service of 
o Tahiti from Papeete. 
flAN signals are being received by John 
of Rakaia, N.Z., at good strength. 
10 Radio Chicalyo, which was on 3380Kc, 
tow been received on 5670Kc to sign off at 
hours G.M.T. The station has some ex¬ 
it Spanish guitar numbers and has fewer 
tercial announcements than previously, 
o Pasca, in Peru, on 6135Kc uses the call- 
OCX4M and is using this frequency to as 
as 0700 hours. The station suffers from 
“erence from Radio Tahiti on the same 
ency. 

NI>» with the transmission to the Irish 
:s in the Congo, has added a further trans- 
on time to this daily schedule and a re- 
from the Benelux DX Club lists the new 
ule as 1630 to 1655, 1700, 1725 and 1800 
125 G.M.T. and uses 17544Kc. This off- 
channel should give reception in this area 
h it is understood that the power of this 
n broadcasting from Dublin is only 3,000 


fGA, broadcasting from Elizabethville, has 
listed. in this page with our reception in 
ifternoons in this area from sign on at 
hours G.M.T. but is now also heard on 
Kc from 1700 hours G.M.T. to sign off 
00 G.M.T. The station carries news bul- 
in French at 1800 and 2000 hours. 

I, with the broadcasts from Khartoum, are 
received on 11855Kc and are on this fre- 
:y from 0300 to 2200 hours, best recep- 
in this area is at the start of the broad- 
Another channel, 9505Kc, is used but 
Kc gives the best local listening. 

[AN station CP38 in La Paz carries the 
ams of “La Cruz Xer del Sur” and is on 
ir to 0300 hours G.M.T. They have re¬ 
dropped the 9440Kc frequency in favour 
760Kc. The station is also using the new 
ency of 4985Kc for this transmission. 

Radio Baghdad has made a frequency 
te for its 30-mlnute session in English, 
this is now carried on 9653Kc instead of 
ormer 6030 Kc. The broadcast is on. the 
rom 2130 to 2200 hours G.M.T. The new 
ency does not provide good, clear recep- 
duc to the use of the same channel by 
‘Voice of America” in Munich, but gen- 
■ the Baghdad signal is the stronger and 
ignal can be copied with fair readability. 
Baghdad program consists of news, com¬ 
ities and some light music. The home 
ams from Baghdad are also being receiv- j 
n 7180 and 3258Kc, and are on the air 
rabic from 1700 to 2200 hours G.M.T. I 


NEW In. MIM TRANSCEIVERS 
NITH INDICATORS 

Contains 51 popular miniature 6.3V Valves, Magnetron, Klystron, 
Cathode ray tube, IF & AF Strips Parabolic Antenna, Servo motors, 
wave guides, etc. 

£ 25 - 0-0 


n VALVE RECEIVERS, TYPE R- 4 /ARR- 2 . 234-238 MCS. 

£7/10/- each. 

“Barr and Stroud” Rangefinders, No. 12, MK5. With carrying 
case elsewhere, £12/10/-. Our price only £5/17/6. 

METERS, Paton, 0-330 Volts A.C. or D.C., 5in Bakelite Case. 
Brand new. Only 37/6 each. 

VALVES 


WAVEFORM GENERATORS 

Type 34, contains 13 valves, Relays, 
Sockets, Coaxial Sockets, Conden¬ 
sers, Resistors, etc. 

£3/10/- co. 


A.W.A. VIBRATORS 

12 Volt Sync. 6 Pins. 

12/6 each 

Circuit-Diagrams for SCR522 

12/6 each 

RECEIVERS TYPE 1933 

Complete with 18, 7 pin miniature 
Valves. Plus shields and sockets. 
£5/17/6. 


TOP GRADE PRISM ASSEM¬ 
BLIES. These units contain 2 high 
class ground prisms. Ideal for 
Cameras, View Finders, Periscopes, 
Binoculars, etc. 17/6. 


WEUHNG ELECTRODES 

Hard surfacing 12 gauge. Bundle of 
100 7/6, or £2/10/ per case of 1,500 
electrodes. Weight of case 781b. 15 

packets per case. 


TEMPERATURE INDICATORS 

Ideal for stovettes, oven, radiators, 
firesides, heaters, etc.. These units 
are brand new and are only 7/6 ea. 

24 VOLT UNDING LIGHT GLOBES 

3/6 each 


5,000 VALVES NOT IN CARTONS. 

Only 5/ ea. 

ALL ARTICLES 


616 

9/6 ea. 

VR150/30 

10/ ea. 

6SN7 

10/- ea. 

6J5 

10/- ea. 

6AC7 

S/6 ea. 

7C5 with Socket 

5/6 ea. 

6L7 

7/6 ea. 

6SA7 

6/-ea. 

6K7GT 

7/6 ea. 

6F5 

5/- ea. 

VR57-EK32 

6/- ea. 

Fuse Holders (1 Hole Mount¬ 


ing) 

2/6 ea. 


Tag Strips, 1 Doz. Mixed 
From 4 Tag to 9 Tag, 7/6 doz. 
TV IF Formers and Can with 
Slug 2/6 ea. 

FORMERS ONLY I/. DOZ. 

1 mfd 600v Block 

Condensers * 2/6 ea. 

500 mfd 12V 2/6 ea. 

Phone Plugs 2/6 ea. 

2 Phone Plugs with cords 4/6 ea. 


B/Cast Coils Aer. Osc. RF. Known 
make 5/- ea. 

7-Pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters. 0-9999 7/6 ea. 

Head Phones, low imp. 13/6 pr. 

SCR 522 Control Boxes with 3 
position Push Button Switches 
12/6 ea. 

70 Deg. Yokes, New 30/- ea. 

Carbon Mic. Inserts 2/- ea. 

Bowden Cables, 6ft 5/- ea. 

Screw Type R.A.A.F. 

26 Pin Plug and Socket 7/6 per pair 
4 Pin 3/- per pair 

19in Cabinets, Rack Type, £2/10/ ca. 
Relays, 2,000 to clear. Most Types. 
Only 5/- each. 


FUSES 

FUSES. 5 amp and 500 milliamp. 
6d each. , 

PLUS FREIGHT 


PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT 
LM9402. TOP TAVERNERS HILL. 
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HAW technicians 

’ r . '• 



eliminate guesswork with the . . . 



For the busy technician who is 
interested in convenience and ser¬ 
vicing speed, the Model 960 tran¬ 
sistor Radio Analyst facilitates the 
analysis and troubleshooting of tran¬ 
sistor portable radios. On the 
service bench, it provides in one 
compact case the signal-generating 
and measurement devices needed to 
diagnose and isolate troubles in 
a transistor radio. 


SPECIFICATIONS: 

RF Output — 250 kc/s to 2.2 M,c/s. 

^^1° 0utp J Jt ~ 2,000-cps tone available separately; special low-im 
pedance output for directly testing voice coils. P low-.nv 

VTVM Ranges — two ranges measure DC voltaee from n to i s 
with 'a° cent re-sea I e° r*e acH n g Tf'ooollm? 5 ohms * 0 to 1 "Whin. 

gjzsrtt't* g»jsgnsr. r fe gjxxss 

steps) available at pin jacks on front panel. * 

In-Circuit Transistor Test — tests NPN or PNP transistors. 

Out-of-Circuit Transistor Test — tests NPN or PNP transistors- read- 
scale- 8 ^?^ 8 h°n°th' b t ad ? ca,e ' reads beta on 0 to 150 scale or good bad 
shorted or o^ 0 n%owef tr a a n nsistors 0de transistors ' s P ecial ^catts 


(I) 

A 07 0 


for further particulars apply engineering products divi 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMIT 

HEAD OFFICE: 47 YORK STREET, SYDNEY. 2 0 


MELBOURNE 
67 9161 


BRISBANE 
4 1631 


PERTH 
28 3426 


HOBART 
3 3836 


LAUNCESTON 
2 1804 


ADELAIDE: Newton McLaren Ltd., Leigh Street, LA 0111. 


WELLINGTON 
43 191 


EF 
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ANSWERS TO CORRESPONDENTS 


/.F. (Dundas, N.S.W.) submits 
suggestions about what he would 
to see published in “R., TV and 

: Thank you for your suggestions, 
remarks about articles on elec- 
organs would be heartily sup- 
by some readers and as readily 
d by others. But, as you say, 
[onic organ fans “have had their 
at least for the time being. There 
[nly seems to be a mounting inter- 
t transistorised TV sets but to try 
velop and describe one at the mom- 
light be a rather unrewarding ac- 
in view of the current lack of 
made components to support 
| a project Your statement that 
|market will soon be flooded with 
transistorised TV sets” could be an 
bent against the idea, not for it. 
rience has shown that constructors 
Iss inclined to “roll their own” when 
is no chance of saving money by 
efforts. Your suggestion about 
|ng how to substitute transistors in 
of valves in existing designs is 
but, we feel, rather pointless. The 
If transistors in a few odd stages 
| probably involve extra cost and 
bd efficiency. Transistorising a TV 
feds to be an all-or-nothing effort, 
suggestions about a small “elec- 
brain” and sweep oscillators have 
noted. 

★ ★ ★ 

J.E. (Darwin, N.T.) draws attention 
le British one-diaphragm electro- 
I tweeters and mentions the difficul- 
Jvolved in their construction in the 
stages. He would like to see a 
uctional article so that enthusiasts 
| make their own. Regret is also 
sed at the loss of the F.M. broad- 

iMany thanks for your comments 
|ing the loss of the F.M, transmis- 
As for the tweeters mentioned, 
le these do not appear to have 
universal acceptance. We also 
[at such a project would be beyond 
Tope of home constructors. In 
Jrcumstances, we do not contem- 
Ithe publication of an article as 
Id. No doubt, it would be pos- 
obtain one of the British-made 
j and, assuming they have some- 
Jto offer, we imagine they will 
■ally appear in quantity on the 
|lian market. 

★ ★ ★ 

(South Brisbane, Qld.) writes 
J if we would consider publishing 
lation on the addition of a third 
Ir to stereo systems. 

■This matter has not escaped our 
pn, P.C.R., the argument for a 
Ipeaker being to avoid a “hole” 

| centre. Our experience indicates 
provided the two speakers are 
correctly and properly placed, 
Ishould be no need for a third 
V However, for those who feel 
bd for this addition, the informa- 
as included in the Twin Ten-watt 
Amplifier for May, 1961. 

★ ★ ★ 
(Collingwood, Vic.) writes to 
Ind us on the recent article on a 
Insistor receiver. He maintains 


WANTS TO EXCHANGE 
MUSIC TAPES 

Writing on the letterhead of the 
Columbia network television station 
KROD, a correspondent says: 

“I have contacts in Holland, Dutch 
New Guinea, Denmark, Chile but not 
in Australia. 

“1 want to exchange music tapes. 

“1 should like you to publish this 
in your magazine.” 

The address: Paul Hogerverst, 
4034 Sacramento Street, El Paso, 
Texas, U.S.A. 

that such articles are essential to sup¬ 
port the interest of the rising generation 
of hobbyists. 

A.: We are glad that the article tied 
in with your club activities. There is a 
limit to the number of elementary pro¬ 
jects which we can present in the space 
available but you can rest assured that 
we will not forget the beginners. 

* * * 

S.D.V. (Gordon, NJS.W.) writes to ask 
if we have a single channel tape recorder 
for use in the home, and some informa¬ 
tion for building a five or six valve car 
radio. He would also like an explana¬ 
tion from the “Answer Man” of the 
word “isolation” with reference to a high 
resistance between two circuits. 

A.: A tape recorder suitable for your 
purpose, S.D.V., would be the Tape Re¬ 
corder No. 4 described in July 1960. In 
the issues for October and November, 
1956, we presented the five-valve ”1956 
Karset.” In June and July, 1959, the 
“1959 Karset” which used four valves 
and two transistors. In June, 1961, a 
seven transistor receiver entitled the 
“1961 Karset” was described. We are 
not quite sure just what you have in 
mind regarding the isolation question 
but, if you would give us a specific ex¬ 
ample, we will pass it on to the Answer 
Man. 

★ ★ ★ 

H.G. (Woodville, S.A.) asks would the 
use of 200mfd electrolytics in lieu of 
lOOmfd units be detrimental to the sili¬ 


con diodes in the Playmarter 101 power 
supply. 

A.j We are not in favour of this pro¬ 
cedure, H.G., particularly as we can see 
no valid reason cor it. At the very least, 
a fresh appraisal would have to be made 
of the peak currents through the IN 1763 
diodes. The filtering provided for the 
main amplifier and the additional filter¬ 
ing and decoupling for the pre-amplifier 
should be adequate for the job. The 
same remarks would apply to other simi¬ 
lar circuits. 

★ ★ ★ 

N.M. (Mount Stutton, NJS.W.) re¬ 
quests a circuit for a transistorised ig¬ 
nition system to suit a six-cylinder en¬ 
gine and asks have we any other infor¬ 
mation on the subject. 

A.: As most of the technical staff of 
R., TV and H. are owners of cars having 
six-cylinder engines and, as most are well 
aware of the theoretical benefits of tran¬ 
sistorised ignition systems, we wish we 
could help you (and ourselves) on this 
problem, N.M. 

Unfortunately there is not, to the best 
of our knowledge, a set of components 
which one can buy in this country for 
this particular type of ignition system. 
We understand that some manufacturers 
are working on the problem, but none 
has released anything for sale to the 
general public yet. 

If you require some theoretical know¬ 
ledge on the subject, we would suggest 
you take a look at an article we pub¬ 
lished in the January, 1960, issue, en¬ 
titled “Modern Cars are Running Out 
of Amps.” It will probably only serve 
to whet your appetite, but, to date, is 
the only thing we have published on the 
subject. 

★ ★ ★ 

R.H.O.’S (West Beach, S.A.) writes to 
the “Answer Man” and asks how har¬ 
monics are formed in radio transmis¬ 
sions. He also wants to know whether 
all transmitters have the same number 
of harmonics and can it be calculated 
where these harmonics will fall. 

A.: This is an interesting question, 
R.H.O.’S, and we have passed it on to 
the appropriate staff member. An an¬ 
swer should be published shortly. 


RADIO, TELEVISION AND HOBBIES OIIERY SERVICE 


technical query service. 


Television & Hobbies, October, 1962 


TO assist our readers. “Radio, Television and Hobbies*' condi 
1 Conditions governing this service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not * c ™ mpan j ed by . a fee will be answered in rotation on these pages. 

(2) For the 2/ fee. we will supply circuit data, as available, from our files. The amount 

°^ a L a a ^ a,lable var,e *’ ln no case can it include information additional to that already 

published in the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

.. <3) The technical Query service Is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
sp far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our P ro ;, ects ; showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
r<?f r i n 2- co ?i- 5/ e ? c . h - Original photographs of most projects are also available, from 5/ for 
a 6in x 8in glossy print; postage 9d extra. 

Box ( ?728, C GP O h ° Sydney addre8sed to ibc Tcchnic *l Editor. “Radio, Television and Hobbies," 

♦h* an .u. Hobble 3f doe# J?* d «** ,n radl 2 components nor will We debate 

omained* froirT^our advertisSs? * V * product ** Prices and specifications of merchandise must be 

(8) Technical queries are not answered by telephone. 





****£**^£ PHONE 

LA3845 

136 VICTORIA R'D. MARRICKVIlU.SyDNEy.N SW 

EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA700 


WIDE BAND 
OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49/17/6 5-Inch £55/15/- 


VACUUM TUBE 
VOLTMETER 

6 voltage range*, 3, 10, 30, 100, 
300, 1,000 volts AC and DC. 5 
ohms ranges, 1-ohm to 1,000 megs. 
Contact. Potential compensated. 
Accuracy 1%. Provision for probe. 

£29/15/0 


HEAD PHONES 

High quality. Lightweight. 
High Impedance. 

1,000 ohm . 22/6 

*,000 ohm . . 25/ 

Post 2/6. 


TUBULAR EXTENSION 
SPEAKERS 

High quality reproduction from A.C., 
car or transistor sets. 

£ 2 / 10 /- 

Post 3/. 


TAPE DECKS 
M.OTEK — ROBUK 

3-speed, twin-track English unit, as 
used in latest A.W.A. 3 motors, 
push-button with superimposing 
facility. 

£27/15/- 


Send for full details on Radio¬ 
gram Chassis, TV and 
Amplifiers. 


B.S.R. MONARDECK 

Twin-track, lightweight unit. 

£21/15/- 


COLLARO STEREO 

As used In R.T.V. & H. 
stereo recorders. 

Also operates as 4-track monaural 
Latest hi-fi Michigan heads. 

£36/17/6 


7 TRANSISTOR 
CAR RADIO 

Amazing sensitivity. 2 micro¬ 
volts. No noise. Brilliant tone. 
Using latest drift-type transis¬ 
tors. Complete with speaker, 
aerial, filterbox, lead-in, etc. 
Fully tested and guaranteed. 

£31/15/- 

Post 10/-. 

State vol 4 age, 6 or 12. earth pol¬ 
arity, speaker size and aerial re¬ 
quired. Also available for special 
frequencies. Bushfire, Flying Doc¬ 
tor, Small Ships, Services, etc. 


MINIATURE P.A. AMPLIFIER. 

13 WATTS OUTPUT, 
Multimatch Ferguson O.P. trans¬ 
former Input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/. 

As above, Mullard 5/10. Hi-Fi 
circuit, Bass and treble boost, etc. 
£21/15/. 

Post: N.S.W., 10/» Interstate, 15/, 


AMPLIFIERS 

Public Address Range 
240v-AC 

6 Valve, 10 watt, £14/17/6 

6 Valve, 25 watt, £25/17/6 

7 Valve, 20 watt. £22/17/6 

100 watt.£63 

40 watt.£35/15/0 

50 watt.£39/15/0 


Battery Operation 

6 valve 6v, lOw, £18/15/ 

7 valve, 12v, 12w, £19/15/ 
7 valve, 12v 25w, £24/17/6 


BATTERY-AC 
OPERATION 

6 valve 6V plus 240V 10 watt, 

£20/15/ 

7 valve 12V plus 240V 12 watt, 

£21/15/ 

7 valve 12V plus 240V 25 watt, 

£29/7/6 


TRANSISTOR POWER 
SUPPLIES 

12V DC Input, output 150V, 200V, 
300V, 400V at 150mA. 80% elfid- 
ency. For use with mobile equip¬ 
ment, transmitters, P.A., etc. 

£18/10/. Post 7/6, 

12v Input. 150v and 325v 125 mA. 
Fully-filtered, £15/15/. (Post 7/6.) 


DUO-PHONE 
STEREOGRAM 

With built-in Tuner 5 watts per 
Channel. 

£34/17/6 

12 watts per channel. Bass, treble 
boost Dual push-pull. High quality 
Ferguson O.P. Transformers. With 
Ultra linear connections. 

£42 

SPECIAL ACCESSORIES OFFER 
WHEN ORDERED WITH ABOVE 
UNITS. 

2 8W.R. SPEAKERS AND 
4-SPEED STEREO PLAYER. 

£14/10/- «/••> 


SPEAKERS 

7x5 Rola 3 ohm .. .. £1/7/6 

8M Rola, 3 ohm.£2/7/6 

12 Ro<a 3 ohm.£2/7/6 


PLAYMASTER 3 

Using the new «GW8 provides 4 Vi 
watts per channel with an input of 
200Mv and improved frequency re¬ 
sponse, 150 mA power supply pro* 
vides adequate reserve for tuner and 
higher output. 

KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 


LEADER 

SIGNAL GENERATE 
L.S.G. 10 

240V A.C. Power. 

6 Band plus, minus 1% Accurj 
120 KC to 270 Megs. 

£ 15 /-/- 
L.S.G. 11 

As above. Range to 390 Mel 
Provision For Crystal. 1 
An ideal TV Marker General 

£16/15/- 

Post. N.S.W. 7/6j Interstate, 


LEADER LSG.531 

SWEEP & MARK! 
GENERATOR £74 

Including Tax 

240v. A.C. POWERED 2 to 27tf 


MULTIMETEI 

20,000 O.P.V. sensitivity. 

• Ranges: 

DC volts, 0, 10, 50, 250, 500, 
AC volts, 0, 10, 50, 250, 300, 
DC current 0.50uA, 0.25, O.Sflj 
Resistance, 0.50K, 0.5meg„ 
D.B. minus 20 to plus 

£7/19/6 

K50, 50,000 O.P.V. 
Ideal TV Test Unit. 
Current Range tp 10 Amp I 

£ 19 / 10 /- 
MODEL K.2 

2000 O.P.V. Sensitivity: I 
Ranges as above except 50u 

£5/12/6 

Post. N.S.W., 3/0* Ini., 8/| 

MODEL K.4 

4000 O.P.V. Miniature. 

£4/15/- 

Post. 3/0. 


LATEST 
4-SPEED PLAYE1 

240 A.C. Monaural .. . £7 l 

240 A.C. Stereo.£9 

Battery Monaural.£9 I 

Battery Stereo.£11 

Post. N.S.W. 7/6: Interstate, 


RESISTANCE 
CAPACITY BRID4 

English Channel 
Transistorised 


5 ohm to 20 megs. 

5 pf to 20 mfd 
us Power fa< 

£11/17/6 


Pius Power factor test. 

(Poet I 
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★ PHONE 

r LA3845 


RADIO 


136 VICTORIA RD. MARRICKVILLE,SYDNEY N SW 

AND 636 KING STREET, NEWTOWN —LA7008 
'ENINGSond WEEKENDS: "KALUA," Hilma Street, Colloroy Plateau, XW5956 


DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 


ITIZEN’S BAND 
fALKIE TALKIE 


27.240 Megs. 
Range to 3 mile 
over land 
6 mile over water 

KONION CR9 

27.240 
9 Transistor 

£24/17/6 eo. 
PONY 

As above. Bui 
including Broad¬ 
cast Band 

£26/-/- ea. 

ELMAN 

TRANSISTOR 


£32/10/- eo. 


kt N.S.W. 7/6. I’state IJ/. 


ludio Oscillator 


4 RANGES 
^ycle to 200K Sine and 
Je wave. Output, Accurately 
calibrated. 


£21/15/- 



lilar Amplifiers 


uratt. Twin channel Bass 
iTreble Boost, Twin Cone 


Speaker 

|£29/15/- 


latt 4 channel. Bass *and 


Ible Boost 2 Twin Cone 


Speakers 


36/17/6 


wall 4 Channel 
lass and Treble 
Boost 

MN CONE SPEAKERS 

|£52/10/- 


Ito with toot control on 
Ind 2 Pre Set Controls for 
|equency and Intensity. 

£5/5/0 extra 



PORTO PLAYER 
UNITS 


£17/19/6 


240 A.C. POWERED 
3 WATT OUTPUT 
4-SPEED B.S.R. Player 
includes built-in amp¬ 
lifier. Speaker. 
Post N.S.W. 7/6. 
Interstate 15/-. 


TRANSISTOR POWER 
2-SPEED PLAYER 
33 and 45 

Complete with Amp¬ 
lifier, Speaker. Batts. 
Post N.S.W. 7/6. 
Interstate 12/6. 



FRINGE AREA TV 


13 CHANNEL • LATEST PHILIPS 
TUNER • NOISE ©ATE. KEYED ASC 
23ln BONDED TUBE. FORMICA CON- 
SOLETTE CABINET 


£115 


ALL THESE 
FEATURES FOR 
Floor model Console Cabinet and Twin Cone 
Hi Fi Speaker £7 extra it required. 



BATTERY 


CHARGERS 



240 Volt A.C. Operation. 

ll~Rate 6V, 12V, TRICKLE CHARGE. 

Trickle Charge Position suits all Batteries. 2V to 12V 
rate of 200 to 500 M.A. 

DE LUXE 

3 amp. £7/17/6 

4 amp. £9/5/- 


at 


STANDARD 

3 amp. 6V, 12V, TRC 

£5/15/- 

4 amp. 6V, 12V, TRC 

£6/15/- 

Post N.S.W. 7/6 
Interstate 12/6 
12 volt .75 amp £4/7/6. 


6 amp. £10/17/6 
10 amp. £13/17/6 
Rail or Air Freight 
on. 


PLAYMASTER 

101 



This hiqh performance basic 
amplifier kit, as described 
in the August issue of 
Radio Television and Hob- 
ies, is new available. 

Price £29/10/- 

Wired and Tested 

£33/-/- 


Sinqle Unit including 
Pre-Amplifier and controls. 


HANDY 

PHONE 


Transistor - powered Loud¬ 
speaking Telephones and 
Inter-Com. System. Ideal 
also for TV Installers or 
Baby Minding Units. 

£8/10/- pr. 

Post. 5/* 



R. TV & H. 
STEREO 

TAPE RECORDER 


MARCH-APRIL ISSUE 


Complete kit set as described, 
including Collaro, Stereo 
Deck. 

£95/17/6 


Steel cabinet to fit. 


£8 


WIRED & TESTED 
£9 EXTRA 


Separate chassis and brackets 
and all sheetmefal work . . . 


£5/10/- 


This unit is a triumph in ver¬ 
satility and performance and 
may be connected to any of 
the Playmaster range of stereo 
amps to provide high-fidelity 
standard without any modi¬ 
fication. 



Transistor Portable 


Tape Recorder 


CLIMAX.” Twin Track. 20-minute 
Tape, complete with Batteries, Mike. 
Tape, Spools. 


£18/19/6 


'AIWA" os above 
£21/17/6 


Post., N.S.W., 5/; Interstate, 8/. 


Television & Hobbies, October, 1962 


139 


,r--t 








































. %*♦_** ** **** PHONE 

“ LA3845 


RADIO 


Stog 136 VICTORIA RD. MARRICKVIUE.SyDNEy.N SW 

masmer a Kin iriKir: ctrfft kipwtdwki i ah 


AND 636 KING STREET, NEWTOWN 
'KALUA," H ilma Street, Collaroy Plateau, 


EVENINGS and WEEKENDS: 

DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 


LA7001 
XW59 


U.H.F. 

3 CENTIMETRE 


TRANSMITTER RECEIVERS 
New Units. A.C. Powered. Complete 
with Valves. Magnetron. Klystrons, 
etc. 


£9/15/ 


NEW 

ALDIS LAMPS 


12V SIGNALLING UNITS 
Ideal for yachts, etc. Also Spot 
Lamps, etc. In transport, cases. 


£5/7/6 


Post.: N.S.W., 7/6; Interstate. 12/6. 


Vibrator 

Power Transformers 


6V 300V 125mA 
12 V 325V 125mA 


£3 17 6 
£3 17 6 


NEW VALVES 

866A ... £ 1 954 5 0 

813 .. <£3/10/- VRI05/30 15 0 

803 £3 6AC7 .76 

3A5 . . .. 12/6 EL3NG 12 6 

84 6Z4 12 6 2X2 879 5 0 

4D21 £4 17 6 6AJ5 5 0 

12C8 12 6 VR150/30 15 0 

K6 12 6 6 AK5 .17 6 

1J6 .12 6 9006 . . 50 

3B7 10 0 6AS7 126 

3D6 10 0 CK1G13 15 0 

304TH £1 10 0 6SL7 . . 12 6 

2050 £1 EK32 15 0 

6AM6 10 0 EBC33 12 6 

IK7 . 5 0 809 . 17 6 

1M5 5? 6AG5 96 

{*5 • 9 6 FX91 10 0 

H* ‘2 ? EF73 4 0 

8« io $ « • 

i ? IS 

6F6 10 0 Kf. 34 Z 2 

EF37 .. . 12 6 55 ""26 

5U4G 12 6 Xl 5 o 

6AG7 10 0 l S 

VT502 12 6 ® ” 

11,4 ...SO « . 50 

6K6 7 6 JW7 5 0 

AV11 2 6 12A6 5 0 

6K7 5 0 638 !7 6 

12SJ7 12 6 JCS 7 6 

12SL7 12 6 VR65 .50 

6SH7 4 0 I2AT7 10 0 

47 12 6 I2SK7 . 5 0 

843 £1 10 0 6CG7 7/6 

1629 . 5 0 12AU7 _ 7/6 

1619 £1 6U8 7/6 

RK75 10 0 6PZ6 . 7/6 

723A . £3 6BX6 . ... 7/6 

VR75 30 15 0 6BM8 7/6 

RK48A £3 6BL8 7/6 

NEW Sin 

INDICATOR UNITS 

13 Miniature valves. 

Ideal conversion to C.R O. 

A postwar model that requires lit :1 e 

alteration. 

£9/15/-_ 

NEW C.R.O. TUBES 

3API-906 . £17 6 

5BPI £2 7 6 

CV112 10 0 

VCR138 17 6 

VCR97 £1 17 6 

5FP7. 17 6 

CV322 7 6 

VCR511B £176 


NEW POWER 
TRANSFORMERS 


240v A.C. 50 cycle primaries. 

Standard 6.3 filament. 

300 x 300v 40mA . £0 19 6 

I960 5" CRO £5 10 0 

1960 3” CRO £31$ 0 

325 * 325v 150 m\ £3 17 6 

295 x 295 300mA TV £6 15 0 

1200 x 1200v 500mA £10 10 0 

800v and 270v. 300m V. ea £7 10 0 

lOv 5 amp £1 10 0 

240v-l I0v. 1.3 Kv. Auto £10 10 0 

150 x 150V 30mA £1 5 0 

225 x 225V 40mA £17 6 

124V Doubler 300mA £2 10 0 

130V Doubler 400mA £2 15 0 

120V Doubler, 700mA TV £3 10 0 

6 V Vibrator 150 V. 17/6 

12V Vibrator 150V 17/6 

32V Vibrator 150V. 17 6 

6V Vibrator 250V 17 6 

12V Vibrator 250V 17 6 

32V Vibrator 250V 17/6 


NEW HEADPHONES 


12 6 
12 6 


Low Impedance 
American Lightweight 
Australian DLR 

USED 

Tested DLR or CLR 9 6 

Dynamic 17 6 

Single. New Earpieces 2 0 

Post 2/6 Pair. 


Inverter Transformers 


6V 240V 40 Watt 

12V 240V 60 Watt 

12V 240V 60 Watt 
12V 240V 100 Waft 
32V 240V 100 Watt 


£3 7 6 
£3 7 6 
£3 7 6 
£4 5 0 
£4 5 


240V A.C. COMPLETE 
POWER SUPPLIES 

For 522 Transceiver. 

£ 10 / 10 /- 




WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. large or 
Small surplus stock. Best prices. 
Call, write or phone any time. 


LX 


VERNIER DIALS 


6V or 12V to 240V 40 watt, £1/17/6 


RELAYS 


6V. 3-pole Miniature 

1700 SPDT. 

1300 SPDT 
500 x 500 SPDT 
12 volfs DPDT, 5 amp 
12 volts DPDT 
lOOpf TX var. condensers 
100 to 500uf 3000v. var. 

500 to 2500pf 750v. var. 
Hi-speed Polarised relay £2 10 
400 ohm . .12 

6V Type 3000 DP. DT 7 


15 

7 

7 

7 

£1 

12 

10 

10 

10 


Hl-lo Phono Transformers 4 6 
Hi-voltage. Lead-thru Insulators 1 6 

each; 15/ doz. 

Multi-strand 4-core Cable, 

yard . 10 

60pf with Vernier . . £ 1 1 0 

30pf 10 0 

Throat mikes, new . 3 6 


OIL FILLED ' 
CONDENSERS 


45 to 1 Ratio. Mulrhcad type. 


£2/7/6 


Post., 3/6. 

5 to 1 Ratio. With Perspex Cursor. 

£ 1 / 2/6 

Post 2/6. 


100 K.C. CRYSTALS 

Vacuum sealed. 

High precision units. 


£4/15/- 


Post 2/6. 


NEW METERS 

lOmA centre zero, 3'/iin. scaled. 
lOOO-IOOmA, 300-0-300mA. 


£ 1 / 10 /- 


10mA scaled 150-0.150V, 


£ 1 / 10 /- 


COMMUNICATIO 

RECEIVERS 


B.28—CR100 

6 Band 40 Kc. to 32 Mei 


Variable. Selectivity. 2 RE. 
Stages, Band Spread. New coi 
Airtested. Realigned. 


£65/-/- 


AMR 101 

A.W.A. Version of 
set. Similar Circuit 
Facilities to 25 Meg 

£65 


AR7 receiver: 

Air-tested, realigned, Perfeet 

£57/10/- 


AR88 RECEIVER 


America’s finest Communicate 
ceiver. Perfect order. 


£99 


AIRCRAFT 

GENERATORS 


24-32V. 1500 Wall. 
New Condition. 


£ 12 / 10 /- 


ARR2 RECEIVEI 


11 miniature valves. 
Converts easily to 144 i 
+ 5 channels broaden: 


5!n lab. standard in cedar cases. 
0 to 3 amp., 0-15 amp. 


£7/17/6 


Post N.S.W. 7/6, Interstate 


£3/15/- 


5mfd 600V 3 6 

2mfd 600V 6 6 

Imfd 600V 6 6 

4m fd 600V 6 6 

4mfd 2 5K . £1 10 0 

Imfd. 3000V 17 6 

•5mfd 5K .1 5K, .1 3K AC 
25 4K .5 2'/2K . . eo. 15 0 

lOmfd 1000V £15 0! 


0-10 amp, 0-500mA. 0-15 volt. 0-50 
volt, 0-3,500 volt. 

£3 each type 

3in 50 mlcroamp meters. 


£2/7/6 


NEW ELECTRIC 
SOLDERING IRONS 

6V to Watt. 

12/6 

12V 10 Walt. 

15/- 

Postage 2/6. 


NEW 

A.C. D.C. METERS 


GENEMOTORS 


Input 
12v 600v 

24v 250v 
24v 550v 

24v 25Ov 

I2v 500v 
12v 1200v 
24v 250v 

!2v 235v 

12v 350v 

24v 540v 

24v 300v 

12v 275v 


Output 
300mA New 
100mA 
375mA 
60mA 
350mA 
200mA 
100mA New 
50mA 
50mA 

200mA New 
250mA New 
110mA 


£5 10 
£1 0 
£2 0 
£1 5 

£8 10 
£6 10 
£2 0 
£2 15 
£2 15 
£2 15 
£2 15 
£3 15 


4” Palec 
0 to 300V 

£1/17/6 

0 to 15 anip 

£1/17/6 

0 to 500V, 3 M 

£1/17/6 


NEW ROTARY 
CONVERTERS 


160 watt. 50 Cycle. 

24 v to 32v Input. 
Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, tape 
recorders, fluorescent lights. 


£19/17/6 


As above. 450 watts, £36/17/6. 


P.A. SPEAKERS 


New Dynaphon P.A. Units, 
ended with short reflex horns. 


£ 12 / 10 /- 


American R.C.A. 20 Watt 
Speakers. Used. Tested. 


ordef. 


£ 10 / 10 /- 


Tannoy. Small. Reflex Speakei 


£2 


TELEPHONES 
TYPE F 


Magneto Calling Units. Excrlli 
Intercom, or Long Range use, 
tensions, etc. 


£4/9/6 


12v. LIGHTING 
PLANTS 

300 Watt. 

1 h.p. petrol motor direct 
to generator. New condition, 
order, ideal for Boats, Caravi 

£29/15/- 
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Simplified 
ecfr/c "Brain" 

(Continued from page 35) 

premise circuitry, however — 
>ly to reduce the total number of 
h wafers required! 

the positive supply polarity pro- 
les through the minor premise cir- 
its route alters according to the 
>r premise quality, quantity and sub¬ 
term. At each switch, combina- 
of major premise and minor pre- 
which give no valid conclusion are 
unconnected to conserve switch 
is as before. 

nally, the positive supply polarity 
les the end of the minor premise 
circuitry. Each output wire thus 
sponds to a particular combination 
-emises resulting in a valid conclu- 

iere will be only four possible forms 
mclusion, namely, XaY, XiY, XeY 
XoY. This is because the “major” 
lise is DEFINED as the premise 
ining the term which becomes the 
icate of the conclusion and the 
premise as that containing the 
which becomes the subject of the 
usion. 

om the logic circuitry, then, the 
ive supply polarity reaches the ap- 
iate answer bulb—which will glow 
negative side of the supply is 
ed via the nonsense detection cir- 
. Thus, two logically sensible pre- 
fed into the machine will produce 
iclusion — providing a conclusion 
be validly deduced from them. 

5ALTERNATION" 

ty the silicon diodes between each 
ersal” conclusion bulb and its cor- 
nding “particular” bulb? For a very 
s reason; when a universal state- 
is true, its corresponding particu- 
atement will also be true. Thus, 
11 cows are animals,” it is also true 
y that “Some cows are animals,” 
le particular statement is automatic- 
mplied by the universal statement 
ogical term for this relation is “sub- 
ation.” 

s completes the description of the 
ical side of the syllogiser. It should 
nt little difficulty from a wiring 
•oint, as it is simply four bulbs 
cted to a source of supply! Wiring 
be a little tedious, however, 
the photograph shows, the proto- 
syllogiser was built in a standard 
instrument case kindly made avail- 
Dy Heating Systems Pty. Ltd. The 
has two horizontal rows of logic 
les, four bezels for the conclusion 





ACROSS 

1. Heated by 
current 
flowing 
through it. 

8. Animals. 

9. Used to 
hide TV 
line struc¬ 
ture. 

12. A picture 
in one col¬ 
our only. 

13. Makes per- 
m a n e n t 
records. 

14. Relating to 
the stage. 

16. Ty p e of 
gait. 

18. Vegetable. 

20. Man’s 
name. 

24. Meal. 

26. Beam. 

27. Part of 
tree. 

29. Peak. 

30. This 
scribes 
type 
winding. 

34. And (Fr.). 

35. Mount in 
Australia. 


a 


de- 

a 

of 



36. One of 
pair. 

37. This in¬ 
cludes most 
common 
materials 
but not 
iron and 
steel. 

39. Finishes. 

lamps, and the “power” and “function” 
toggle switches. # . 

The upper row of logic switches is 
used to set up the major premise, and 
the lower row to set up the minor pre¬ 
mise. When setting up the premises, 
the function switch should be in the 
“select” position, so that the conclusion 
bulbs do not glow until the desired pre¬ 
mises are set up. The “nonsense” de¬ 
tection circuitry is not affected by the 
function switch position, and will indi¬ 
cate the presence of a stupid premise as 
soon as one is set up. 

When the syllogiser is complete, check 
its operation against the list of valid 
syllogisms given in the chart. With 
each of the pairs of premises given, the 
appropriate conclusion bulb or bulbs 
should light. All other combinations 
should result in either a stony silence 
indicating that there is no valid con¬ 
clusion, or a “raspberry” — indicating 
that, unlike the syllogiser, we are human, 
and can err. 


DOWN 

2. M a i n - 
taining an 
unvarying 
frequency. 

3. Pertaining 
to sound. 

4. Prefix, son 
of. 

5. Gas. 

6. T y p e of 
switch. 

7. Used for 
valve en¬ 
velopes. 

10. Warning. 

11. Friendly. 

15. Scottish 
island. 

17. Astringent. 

t 

19. All correct. 

21. Clothing. 


22. Age. 


23. For quick 
disposal of 
radio 
stocks. 

25. Headdress. 

27. Animal. 

28. Pronoun. 

30. Short for a 
micro¬ 
phone. 

31. Type of 
line used 
by radio 
network. 

32. Particle. 

33. Vibrates at 
character¬ 
istic fre¬ 
quency. 

38. Bone 
(Latin). 


Last Month's Solution 


ISITING PLANETS—A COSTLY BUSINESS 

(Continued from page 9) 

trapped by the interaction of mag- long. A crystal microphone is located 
fields from the sun and planets, in the centre of this plate. This acous- 
entists have been trying to study tical device measures the impact of 

dust recently with earth satellites acoustical plate 

lounding rockets, but Manner may it is recorde d by the microphone whose 
de the first data on their distribu- output excites a voltage-sensitive ampli- 
n interplanetary space. fier. Th e num ber 0 f dust particles strik- 

experiment is located on the top ing the plate is recorded on two count- 
[ariner’s hexagonal bus. It consists ers, one for particles with high momen- 
rectangular magnesium “sounding turn and one for particles with low 
five inches wide and 10 inches momentum. 
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SPU stereo cartridge fitted in A type shell. 


WORLD'S FINEST... 


NOW- 

the best value ever: 


Pickup of 

Scandinavian precisio 
and perfection 



Prices reduced because 


of increasec 


SPU-GT stereo cartridge fitted in G type shell 
with built-in miniature transformers 


international public demand 


The new ORTOFON Stereo Pickup Cartridge SPU 
superlative standards of reproduction, free from c 
promise, cross-talk or distortion. Just like the Type 
mono cartridge, the stereo SPU cartridge can be mour 
in ORTOFON shell type G or A. Thus it suits all stanc 
ORTOFON Pickup arms, including the RK, RF and 
series, made to precision engineering standards, and fi 
with jewel-like suspension. 


ORTOFON monophonic and stereo heads in 
ORTOFON arms are in regular use at all National 
Broadcasting Studios, and all leading Australian 
Television, Sound Broadcasting and Recording 
Companies. 

Many leading Recording Companies have installed 
the new ORTOFON Stereo Pickup for Quality 
Control on master discs. 


Specifications of the new SPU Cartridge: 

• Output: 0.5mV r.m.s. at lOcm/sec. peak velocity. 

• Impedance: 2 ohms. 

• Stylus tip radius: 17 microns (0.00068”). 

• Compliance: I0* 5 cm/dyne. 


The following ORTOFON matching transformers are also available: 

• Model 251. Secondary Impedance: 200,000 ohms. • Model 6631. Secondary Impedance: 20,000 ohn 

• Model 384. Secondary Impedance: 50 and 200 ohms. • Model 8060. Secondary Impedance: 600 ohms. 

• Model 2870. Secondary Impedance: 60,000 ohms. - 


• Equivalent mass at needle point: I milligram. 

• Stylus pressure: 1-4 grm. 

• Cross-talk: -20dB from 20 c/s to 8 kc/s, -15 
from 8 kc/s to 16 kc/s. 


24 hours service is now offered by the Australian National Distributors Ortofon Pickups are available from all leading Retail Houses throug 

to all professional users and the trade throughout Australia. Australia. Write for comprehensive ORTQFON brochure, to 

a | « f Telephones: 63-8166. 63-8211. 

Australian National Distributors: 31111011 S3 tQy rty . Ltd • 2 8 Elisabeth Street, MELBOURNE. Victoria. 
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^DIOACTIVE WASTE (Cont. from page 14) 


liable agitation during the thaw- 

ving reduced the waste to the least 
ble bulk, by whatever means is ap- 
iate, it must now be stored. Un- 
nately, the design of storage tanks 
ligh-level wastes is not a simple 
r. 

e property of high-level wastes 
1 complicates the design of tanks 
j spontaneous boiling of the solu- 
which takes place because of ab- 
on of its own radiant energy, 
boiling is, unfortunately, not regu- 
ut takes place at an uncontrollable 
so that there are unpredictable 
is of alternate calm and violent 
ig. 


meter and from 20 to 40 feet high. 
Special precautions are taken to handle 
any vapour given off and wells are dug 
around the area so that monitoring for 
leaks can take place periodically. 

In Great Britain stainless steel tanks 
are used almost exclusively for the 
reason that the wastes are stored in the 
acid state. It is claimed that there is 
less likelihood of these forming preci¬ 
pitates which cause surging in the 
liquid. 

Liquid wastes are first concentrated in 
special stainless steel vacuum stills. This 
reduces the volume about 200 times to 
a point just above the precipitation of 
solids. These stills must be of the simp¬ 
lest kind in which there are no parts 


requiring maintenance, as this would in¬ 
volve radiation hazard to the operator 
carrying out the maintenance. 

What we have just discussed covers 
one approach to the problem of radio¬ 
active waste disposal, and is all that we 
can cover in this article. Other methods 
include: 

The concentration of atomic wastes 
by biological methods such as by bac¬ 
teria and living organisms. 

The disposal of wastes in abandoned 
salt mines and the injection of them 
into deep earth cavities and caves. 

The solidification of wastes in glass 
masses and ceramics, and their final dis¬ 
posal. 

The research into removal of cesium 
and strontium 90 form wastes to allow 
of safe disposal. All these will be dis¬ 
cussed in our next article. 


s thus necessary to allow for build- 
l pressures in the tanks which are 
ly stored underground, 
cooling system which has been 
with varying success takes the form 
circulator for the liquid, There 
been troubles with this because of 
ing by precipitates formed in the 
on, and the problem is still wait- 
> be solved. 

thout prior treatment the stored 
s are extremely corrosive, which 
nts another problem for the de- 
• of suitable tanks, 
present in the United States steel- 
reinforced concrete tanks buried 
•ground are used. If the wastes can 
eutralised, then mild steel linings 
jmployed but, if the highly cor- 
s wastes are to be stored, then 
ess steel tanks are used. 

; tanks are about 70 feet in dia¬ 


AUDIO TOPICS 

multiply the circuit cost and complexity 
by “building out” the effects with com¬ 
pensating circuits. 

(4) Transistois are much less tolerant 
of overload conditions than are valves 
and most of the amplifiers observed to 
date left something to be desired in this 
respect. 

Julian Ilirsch sums it up by saying, 
“Looking to the future, there seems to 
be no technical reason why transistor 
amplifiers should not live up to their 
special potential. This level of per¬ 
formance, however, will most likely 
be rather expensive to achieve and I 
beLeve that, for some time to come, 
really good transistor amplifiers will 
sell for somewhat more than com¬ 
parable conventional units/’ 


(Cont. from page 103) 

And, with that statement, I cannot 
seriously quarrel. I certainly can’t see 
any reason why transistor hi-fi ampli¬ 
fiers should appear any sooner or any 
more cheaply in Australia than in the 
U.S. “R. TV and H.” will doubtless play 
its part in developing designs for home¬ 
builders but, in the meantime, we won’t 
be losing any sleep about having to stay 
with predominantly valve equipment for 
as long as seems desirable. 

Nor would I suggest that any reader 
who wants a high fidelity system now, 
hold his hand waiting for some transis¬ 
torised “sensation.” It may be transis¬ 
torised but it won’t be a sensation and 
it won’t be a bargain. 

But it will be interesting, I admit. 



Sydney University 
ADIO CONVERTER 

Ready to use 

with the smallest Transistor 
mantel or car radio WITHOUT 
NATION. Size Bin x 2in x I In. 
5 £5. 216 Battery 7/6 extra. 


NEW R.C.S. PACKAGE DEAL 

Complete, sealed in plastic f kits available by post. 
700% Guaranteed . All parts genuine. 

NOW . . . R.C.S. make available in one complete kit all 
the components for the famous R. & H. sets listed below. 
Remember, these are not so-called "identical" or "near 
enough" parts—THESE ARE THE GENUINE PARTS USED IN 
THE ORIGINAL PRINTED CIRCUIT DESIGNS! These pack, 
age deals are available direct to YOU by mail. 

2 Unit Intercom. Part 601 £7/6/3 

R P and Audio Transporta 4 Part 602 £9/19/3 

RF Section Transporta 6 Part 603 £7/14/3 

RF Section RF Transporta 7 Part 604 £10/6/8 

Audio Section 500 mw Part 605 £6/13/9 

ALL TRANSISTOR CAR RADIO 

Kit P/no. 584, £26/10/0 Complete to even the last self-tapping 
screw. Speaker and aerial not included. Post 10/-. 



PERSONAL 


TRANSISTOR RADIO 

f •£% # / I transistor—I diode 
ItU / ft including battery 
J7 / □ READY TO OPERATE. 
** * * w IDEAL GIFT. 


THESE SETS AND COMPLETE KITS POSTED TO YOU DIRECT? WRITE POR PARTS LIST! 


Porti listed below 


RANSISTOR COILS 
AND IF'S. 


No. 

Osc. Coil 

12/6 

Aerial Coil with rod 

£1 

Car Aerial Coil 

15/8 

RF Coil 

14/2 

Single Tuned IF 455 Kc 

14/2 

Single Tuned IF 455 Kc 

14/2 

Double Tuned IF 455 Kc 
Double Tunned IF 455 Kc 
Double Tuned IF 455 Kc 
Transporta IF 
tax included. 

14/2 

14/2 

14/2 

15/10 




i. 

Radio Pty. Ltd. 


551 Forest Rd., BEXLEY. N.S.W. 

LW3491, LW5385. 


FILTERS 


Part No. 


26 } amp Line Filter 

39/9 

27 2 amp Line Filter 

48/9 

11 Aer. Filter Kit 

116/8 

(Sales tax incl.) 


DIALS AND KNOBS 

453 Dial and Knob pf Gang 

12/6 

458 Dial and Knob pf Ganq 

12/6 

Sales tax included 



ovoilableallelectrjcalstores 

PRINTED CIRCUITS 

Part No. 

558 Amplifier Audio Transporta 6 

end 7 25/- 

559 RF Section Trensporta 6 25/- 

562 RF Section Trensporta 7 25/* 

569 Audio end RF Section Trans¬ 
porta 4 25/- 

568 TV Video Strip R. and H. 25/- 
567 RF Stage 3 ganq Transporta 7 25/- 
580 Car Radio 37/6 

577 University Converta 62/1C 25/* 

578 Basic Converter R. and H. 

6I/9C ’ 25/- 

586 Preamplifier R. end H. 61/IIP 25/- 

587 Preamplifier R. and H. 

61/11 PI 25/- 

Sales tax included 
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WANTED TO BUY, SELL OR EXCHANGE 


Advertisements may be inserted in these columns at a cost of 3/6 per line, 
each line containing approximately Five words. To ensure publication, copy and 
cash must reach the office by the first of the month preceding date of issue. The 
envelope should be addressed, "Advertising Department, Radio, Television and 
Hobbies," Box 2728, G.P.O., Sydney. 


DEPAIRS to Receivers. Transmitters, construe- 
^ tion testing, TV alignment. Low noise Xtal 
Convs. 144 Me Eccleston Electronics, 146a 
Cotham Rd., Kew, Vic. WY3777. 


DDY or Sell. Amplifiers, equipment, tape re- 
corders, record players, gramophones. We 
buy for cash all above items. Varied changing 
bargain priced stock always available. From 

Batman Basement, 377 Bourke St. (opp. Coles and 
Garrard). Melbourne. MU 1622. 


-TAPE RECORDER OWNERS. Tapesponding is 
** an exciting and educational hobby for you. 
The “Aust. Tape Recordists’ Assoc.” invites you 
to join the ever-increasing ranks of Tapespondents 
and share in many other benefits. Meetings held 
in five States. For details write P.O. Box 8, 
Matravllle, N.S.W. 


D7 ANTED. Good Sweep and Marker Genera- 
** tor. A. R. Holmes, Box 3, Theodore, Old. 


A COUSTIC RESEARCH Hi-Fi speaker systems 
of America are available from the sole Aust. 
Agents. Hodges Sound Systems, 126 Buckingham 
St., Sydney. Phone XJ4193. 


T-APE TO DISC SERVICE. Weddings, Social. 
* private recordings. Moderate charges from 
15 6. Highest quality. Soeedy service. Phone 
WF8336, “John B,” 37 Halley St., Fivedock. 


S ELL. All back issues R. TV and H. in stock 

at all times. 1939-55 copies 1/6 each. 56-58 
2 each. 1959 on 3/ each. Post incl. Phone, 
write or Call. Special clearance of surolus stock 
in good condition. Random cooies. All different 
years 44 to 48. Bundles of 10 6/, 20 10/. Callers 
only, no ma»l orders Good reading for begin¬ 
ners. T. Weir, 56 O’Connor St., Haberfield, 
Sydney. UA2569. Wanted to buy copies. 


T WO IN LINE: H.F. TRANSMITTER and 
Coupling Unit. £8/10/. Also H.F. Conver¬ 
ter with 100 Kc crystal. £9/5/. Receiver B28. 
£52 10/. Range 60 Kc-30 megs. Snitsbury, 55 
St. Johns Rd., Glebe, N.S.W. MW1403. 


MODEL ENGINEERS. Injectors, Pressure 


Gauges. Pumps, Fittings. Bolton, 72 King 
St.. Sydney. Catalogue, 6/6. 


TMOTICE!! We have received orders without the 
name and address of the sender! Please 
write if you have not received your order. E1ec< 
Ironies Publications, Pyntble. N.S.W. 


RADIO IS 
AN INTERESTING 


HOBBY! 


STGTT amateur radio students receive 
the individual guidance of a Highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMA¬ 
TEURS. 


Slolls Corresiioiidem p College 


159 Flinders Lane. Melbourne: 149 Castle- 

reagh St.. Sydney: 290 Adelaide St., Brisbane; 
21 Grenfell St., Adelaide; 22 Howard St.. 
Perth. 


CUT HERE AND POST 


TO STOTTS: Please send me, free and with- 
out obligation, full particulars of your Course 
in Radio for Amateurs. 


My Name 


I Address 

I 


I 

Age . (RH 1062) I 


M ULLARD 5-10 with 2 valve pre-amp. pick-up. 
Radio, mike and tape inputs. B. Hodge. 
Ring BM1621, Melb. 


\X7 ANTED complete stereo outfit. Please write 

** Armour, 73a Bayview Ave., Earlwood. 


r RIO-W45a Stereo Amplifier. New. £72/10/. 

63 Lewin Street, Bardon, Brisbane. 


CELL Heathkit 012 scope, VTA V.T.V.M., T4 
tracer. CT1 capaci-tester, 240/110 H.D. trains 
for above, English sig. gen. 100 Kc-100 Me, all 
as new, first £100 takes lot. Hart, c/o Radio 
Rentals. 514 Hunter St, Newcastle. B5262. 


ADVERTISERS INDEX 


IASON Stereo Tape Recording Unit. 2 or 4 
** track, mono and stereo. 4 amplifiers, monitor¬ 
ing facilities, self powered. Bias and recording 
magic eye indicators. £40. Fit form, unopened. 

425 Clayton Rd., Clayton. 544-5064. 


VIEW OPPORTUNITY EXPRESS is something 
different! (National and World-wide circula¬ 
tion). Ideas! Bargains! Penpals! Ex-imnort! 
Agencies! Hobbies! Bi-monthly subscription. Only 
10/ a year, with FREE “big mails” (3 years 25/). 
Sample 2 6. Robert Thompson, 2 Shaw Road, 
Innaloo, W.A. 


CANYO TRANSISTOR RADIOS. For service 
and repairs by factory-trained technicians, 
send your Sanyo and other branded transistor 
radios to the sole Australian Sanyo Agents, Sini- 
Mex (Aust.) Pty. Ltd., 9 Queen Street, Melbourne, 
61-2427. 


CELL: Complete stereo setup. Twin 4 amp. with 
^ Branco output trens. Dual auto, changer with 
diamond stylus. Wharfedale 8/FS/AL speakers in 
mahogany end. and equip, cabinets, £95. J. 

Lee, 44 Quinton Rd, Manly. XU5209. 


CCHOBER ELECTRONIC ORGANS. Please 
see our advertisement in this issue. Electronic 
Organ Coy. 


/"\RGANS. New book just arrived from 
^ America. “ELECTRONIC MUSICAL IN¬ 
STRUMENT HANDBOOK.” Price 25/. Elec¬ 
tronics Publications, 11 Cadow Street, Pymble. 
N.S.W. 


TTHE RADIO AMATEUR’S HANDBOOK. 
* Did you see the Technical Editor’s write-up 
on P. 83 of August R. TV and H? Wc have 
plenty of copies available at 51/6. Electronics 
Publications. 11 Cadow St, Pymble, N.S.W. 


CELL: Collaro transcription turntable; “Neat” 
all balance stereo arm; Pickering flux-valve 
stereo magnetic cartridge. Also S.S.B. brand new 
electro-voice ceramic microphone. Selling cheap 
to best offer. Eccleston Electronics, 146a Cotham 
Rd., Kew, Vic. 


CELL: AR7 Rx in good condition, complete 
with power supply and speaker, £35. E.T.D., 
3a Wellington St., Prahran, Vic. 


CELL: Quartz crystal filters for S.S.B. Best on 
° market. E.T.D., 3a Wellington St., Prahran, 
Vic. 


DRAND NEW. Rola 4c speakers, 21/. P. 

and P., 3/. Rola 5f speakers in cabinet, 
33/6. P. and P,, 4/6. Miniature plug and jack, 
3/. P. and P., 1/. 4 transistor amp. using two 
2N217 and two 2N217S transistors. Wired com¬ 
plete and tested. Less input and output trans¬ 
formers. 1 watt output. 57/6. P, and P., 2/6, 
Transistor driver transformer. 3000 ohm to 2000 
ohm. CT.. 9/6. P. and P., 1/. Transistor output 
transformer. 93 ohm. CT-3.5 ohm. 1 watt, 9/6. 
P. and P„ 3/. 12/50 filter chokes. 5/. P. and 
P.. 2/6. Miniature Philips transistor. 2-gang 
condenser (short shaft), 6/6. P. and P., 1/6. 
Macks Electronics Disposals, 253 Ruitdie Street, 
Adelaide. 


117ANTED: Narrow band sweep generator. May 
** 61, R. and H. 383 Warrigal Rd., Bur wood, 
Victoria. 


pUSTOM BUILT TRANSFORMERS. Power, 
^ Audio, etc. Single or quantity production. 

Parkinson Transformers, 3 Broadway, West Pymble. 
74-8696. 
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Ampiion (A’asia) Pty. Ltd. 

A.R.T.C. Back 

Amalgamated Wire’ess (A’aria) Ltd., I. F. < 
8, 28, 136, 82, 66, 74, 35, 119, 

A. & R. Electronic Equipment Co. Pty. Lt 
Arrow Electronic Equipment Co. Pty. Ltd. 8( 

Audio Engfneers Ply. Ltd. . . 

Automatic Elect. Telephones. 

Ama'eur Astronomer ., . 

Bardsiey Import Trading Co. 

Bright Star Radio 
Broadway Electronics Pty. Ltd. 

2-3, 101, 108, 119 

Classic Radio. 

Channel Master. 

Coronet Records. 

Deitch Bros. 

De Havilland Aircraft Pty. Ltd. 

Electronic Organ Co. 

Electron Tube Distributors Pty. Ltd. 63, 

Encel Electronics. 

E.M.I. Australia Ltd. . . . . . 

Electronic Developments. 

General Accessories Pty. Ltd. 

Golding Engineers Pty. Ltd. 

G. R.D. . 

Green Corporation. 

Ham Radio Supplies. 

Homecrafts Pty. Ltd. 

H. B. Radio. 

Jacoby Mitchell & Co. 

Kuenzli Ernest Pty. Ltd.11 

L.B. Products . .. 

Magnetic Sound Industries. 

Maurice Chapman. 

Magrath, J. H. & Co. 

Master-sound Sales. 

Master Electrics.. . 

Milliard (Aust.) Pty. Ltd. 

Maxwell’s Radio. 

Macks Electronics. 

McLelland. W. J. & Co.. 

National Radio Supplies. 

Nova Electrical. 

Oxford Heating Systems. 

Paton Electrical Industries. 

Paragon Radio. 

Popular Science. 

Prices Radio. 

Rosicrucians (Amore) The. 

Royce . .. .; .. .. ,. .. . . .. 

Radio House Pty. Ltd.. 

R.D.S.... 

Rola Co. of Australia. 

Radio Parts. 

Servo Mechanism Co.. 119, 83, 1 

Sydney Tape Recorders. 

Stott’s Correspondence College . . 

Standard Frequency. 

Telecomponents. 

Tudor Radio. 

Tapetronic Pty. Ltd. . . . .. 

University Graham Instruments. 

U.R.D. 

Watkin Wynno Pty. Ltd. 

Warburton Frank! Pty. (Ltd.68 

Waltham Trading Co. . . 

William Willis 

Zephyr Products Pty. Ltd.56. 


BUILD THIS 50 TO 300 PO 
ASTRONOMI 



TELESCOP 


Actual size of th 

reflector, 4ft 6in 
and 7in in dia 
J \ v If you can use 
Jrfl, \ simple tools yoi 

build this powerful 
ment. which has a 
gathering power c 
~ times that of the 

eye. The surface of the moon, the ri 
Saturn, pole caps of Mars, star clustei 

nebulae are brilliantly displayed in Its 

Make a start with the mirror grinding 
£8/5/, post paid. In Aus. This includ 

structions and illustrations for the co 
telescope construction, two 6ln glass l 
abrasives, polishing powder, pitch and g 
AH assistance given. 

Total constructional cost with one ey 
would be under £30. * 

w * will tankard your 
grinding kit by return post. 


Specialists in astronomical telescope 
accessories. 


AMATEUR ASTRONOMI 
SUPPLY CO. 


3 BOTANIC ROAD. 
MOSMAN, N.S.W. 


Mosman, h 


Radio, Television & Hobbies, October, 




















































































































FEATURES 

he DUAL Tape Recorder comprises a complete 
< stereo system with two detachable speakers and 
•hannel amplifier. Foolproof push-button control 
functions offer the utmost in operational comtort. 
and vibration-free steel construction. Unitized de- 
divided into mechanical and electronic systems, 
reels up to 7in diameter. 

pecially designed brakes and slip clutches are in¬ 
rated to minimise stress on stereo and long-play- 
apes, thereby increasing their life considerably, 
latic mechanical feeler-type shut-off switch effec- 
dth any type of standard tape. . 

hree-digit counter operating in both directions and 
,ed with zero-reset. Dubbing key for movie film 
recordings etc., with automatic reset, ettective 
th channels’ Stereo loudness control acts on both 
els simultaneously. Stereo balance control. A 
control, effective on playback, is labelled: Bass, 
stra Soft and Jazz. Recording level can be mom- 
by’a “maeic band” indicator. Indirect capstan 
with heavy flywheel and precision bearings. 

ice (excl. microphone £230) 

>UAL Directional Dynamic Microphone for above 
cardioid directional characteristics Frequency Re- 
2 up to 12,000 cps., £15/19/9. 


TECHNICAL DATA 


Tape Speeds 
Playing time (mono) 
Standard Tape 
Long-play Tape 
Double-play Tape 

Frequency Range 
Max. Deviation 
Sign, to Noise Ratio 
Wow and Flutter 
Channel Separation 
Erase Efficiency 
Power Consumption 
Output 

Valve line-up 


Inputs for 

Dimensions 

Weight 


1 7-8in 


3 -4 in 


4x2 


7 2 in/sec 


4 x 


40-8000 40-16000 40-20000 c/s 

-t -3 ±3 ±3 db 

>42 >45 >46 db 

±0.5 ±0.25 ±0.i5% 

better than 40 db. 

65 db 

65 watts approx. 

2 x 2.5 watts 

2 x EF 86 , 2 x ECC 81, 3 x EL 95. 
1 x ECC 83, 1 x EM 84. 

3 selenium rectifiers, 
microphones, radio and gramophone. 
151 x 14 x 10iin. 

321bs. 




FRED A. FALK & CO. PTY. LTD. 


<ING ST., ROCKDALE 


PHONE: 59-4783 






















































































































































THIS 

FREE BOO 

COULD BE T! 
TURNING PO 


IN 

YOUR CAREE 


/ 


! 


I 

i , 


ASK YOURSELF THESE 
3 QUESTIONS 

| Am I in a dead-end job? 

2 m% Can I use my spare time to get 
ahead? 

Am ! capable of earning more 
money? 

If the Answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthwhile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
^‘jst how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele¬ 
vision, details of every application of 
the fundamental principles. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television servicinq, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after 
positions, but remember, it is only the 
trained men who succeed and A.R.T.C. 
can give you the complete training 
which is necessary. 

Make Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


A.R.T.C. CAN TRA 
YOU AS IT HAS THOl 
ANDS OF OTHERS 

Thousands of ambitious men \ 
realised the benefits offered 
A.R.T.C. training and are 
making money in radio. You 
join the ranks of the skilled » 
. . . and it costs only pence a 


MAIL COUPON NC 

You are invited to mail the c 
below which can be your first st 
wards securing a job or business c 
own with good prospects, securi 
big money. A.R.T.C. will mail to y 
return, at no obligation to you, t 
free booklet "Careers in Radi 
Television." This booklet will sho 
definite steps you can take for a 
job . . . how you can succeed i 
Post the coupon, phone or call 




AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and 
(Opp. Grace Bros.) 

MMHHH 


MM 
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City Road, Sydney. 
Phone: BA4891-2. 

MMMM 

RADIO. TELEVISION & HOBBIES 



■■HMHMMMHH 

AUSTRALIAN RADIO & TELEVISl 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Ill Dear Sir, 

Please send me, without obligation, yo 
booklet “Careers in Radio and Television. 

NAME ... 

ADDRESS .... 


PM1MFIMII 














































